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Abstract: Participation in the National School Lunch Program (NSLP) increases school 
age students’ nutritional quality and is encouraged as a strategy to promote healthy 
weight. Participation is related to satisfaction with and awareness of the program’s 
benefits. Schools frequently fall short of communicating the benefits to key stakeholders. 
Less is known about parents’ perceptions of childhood obesity and schools’ role to offer 
healthy food and influence on satisfaction with school meals. The study’s aim was to 
determine if a one-year intervention aimed at increasing schools’ communications with 
stakeholder groups regarding NLSP affected satisfaction. Statistical analysis was 
conducted for each stakeholder group using Independent sample t-test. A secondary aim 
investigated parents’ and faculties’ perceptions of childhood obesity and schools’ role to 
provide healthy food and NSLP satisfaction. Statistical analysis was conducted utilizing 
ANOVA followed by Tukey post-hoc analysis for significant results. Schools 
participating in the Cooking for Kids chef consulting program conducted an average of 
5.9 communication activities. Surveys were administered to parents, faculty, and students 
at pre- and post-intervention. Almost half of parents and three-fourths of faculty reported 
awareness of one or more communication activities, with .62 and 1.42 average activities, 
respectively. There was a significant increase in parent satisfaction, with no change 
among faculty and small but significant decreases in elementary students and no change 
in middle and high school students. Satisfaction was significantly related to perception of 
childhood obesity and perception of the role of the school to provide food that promotes 
health for parents, but not for faculty. 
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CHAPTER I 
 
 
INTRODUCTION 
 
 
Obesity affects 18.5% of school aged children in the United States (Centers for 
Disease Control and Prevention (CDC), 2017a). Childhood obesity leads to an increased 
risk of physical (World Health Organization (WHO), 2018), academic (Schwimmer et al., 
2003 & Datar et al., 2004) and psychosocial consequences (Must et al., 1999; Levine et 
al., 2001; Janssen et al., 2004) during childhood. In addition, childhood obesity is a 
predictor of adult obesity, which is also associated with a multitude of physical, mental, 
and psychosocial consequences later in life (WHO, 2018). There are a variety of factors 
that play into the development of obesity, including both non-modifiable and modifiable 
risk factors (Hardy et al., 2004).  
Schools are a unique platform for childhood obesity prevention because 95% of 
children in the United States are enrolled in the school system (U.S. Department of 
Education, 2018). In addition to spending a large portion of week days in school, some children 
consume up to two-thirds of their daily intake from school meal programs (Story et al., 2006).  
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Participation in the National School Lunch Program (NSLP) is associated with increased 
academic performance (Bailey-Davis et al., 2013), increased overall nutritional quality 
(Hur et al., 2011; Johnston et al., 2012; & Bergman et al., 2014b), reduced food 
insecurity (USDA Economic Research Service, 2017), and costs less than bringing a 
lunch from home (Mansfield & Savaiano, 2017).  
Considering fall enrollment for 2018 was estimated at 56.6 million children 
(National Center for Education Statistics, n. d.) and that only 30.4 million school lunches 
are served per day (USDA, 2017b), that means that roughly 54% of students utilize the 
NSLP. Since participation in the NSLP has shown to be beneficial, the question arises of 
how to increase participation. Studies have shown that there are multiple factors that 
influence a student’s participation (Bailey-Davis et al., 2013), with parent perception 
playing a major role (Ohri-Vachaspati, 2014). Based on this premise, this study increased 
the communication from schools to key stakeholders, parents and teachers/ 
administrators, further referred to as faculty, about the importance of child nutrition and 
the benefits of the NSLP. This project was designed to answer the following questions: 
Questions: 
1. Is there a change in students’ total satisfaction with school lunch after a one-year 
intervention of increased communication to parents and faculty about the school 
lunch program? 
2. Is there a change in parents’ total satisfaction with school lunch after a one-year 
intervention of increased communication about the school lunch program? 
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3. Is there a change in faculties’ total satisfaction with school lunch after a one-year 
intervention of increased communication about the school lunch program? 
4. Does parents’ perception of childhood obesity being a problem at their child’s 
school affect their satisfaction with school lunch? 
5.  Does faculties’ perception of childhood obesity being a problem at their school 
affect their satisfaction with school lunch? 
6. Does parents’ perception of the role of the school to offer food that promotes 
good health affect their satisfaction with school lunch? 
7. Does faculties’ perception of the role of the school to offer food that promotes 
good health affect their satisfaction with school lunch? 
Hypotheses: 
Question 1: 
Ha: There will be an increase in students’ satisfaction after the one-year intervention 
to increase communication about the NSLP. 
Ho: There will be no change in students’ satisfaction after the one-year intervention to 
increase communication about the NSLP. 
Question 2: 
Ha: There will be an increase in parents’ satisfaction after the one-year intervention to 
increase communication about the NSLP. 
Ho: There will be no change in parents’ satisfaction after the one-year to increase 
communication about the NSLP. 
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Question 3: 
Ha: There will be an increase in faculties’ satisfaction after the one-year intervention 
to increase communication about the NSLP. 
Ho: There will be no change in faculties’ satisfaction after the one-year intervention to 
increase communication about the NSLP. 
Question 4: 
Ha: There will be a difference in satisfaction between parents who have different 
perceptions of childhood obesity as a problem at their child’s school. 
Ho: There will be no difference in satisfaction between parents’ who have different 
perceptions of childhood obesity as a problem at their child’s school. 
Question 5: 
Ha: There will be a difference in satisfaction between faculty who have different 
perceptions of childhood obesity as a problem at their school. 
Ho: There will be no difference in satisfaction between faculty who have different 
perceptions of childhood obesity as a problem at their school. 
Question 6: 
Ha: There will be a difference in satisfaction between parents who have different 
perceptions of the school’s role to offer food that promotes good health. 
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Ho: There will be no difference in satisfaction between parents who have different 
perceptions of the school’s role to offer food that promotes good health. 
Question 7: 
Ha: There will be a difference in satisfaction between faculty who have different 
perceptions of the school’s role to offer food that promotes good health. 
Ho: There will be no difference between faculty who have different perceptions of the 
school’s role to offer food that promotes good health. 
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Terminology: 
Activity: an intervention activity that was created by the research team 
ADHD: Attention-Deficit/Hyperactivity Disorder 
BMI: Body Mass Index 
CDC: Centers for Disease Control and Prevention 
CEP: Community Eligibility Provision 
CFK: Cooking For Kids 
CI: Confidence Interval 
CND: Child Nutrition Director  
CNP: Child Nutrition Professional  
Elementary student: student in 3rd, 4th, or 5th grade 
ERS: Economic Research Service  
Faculty: any school teacher or administrator 
FNS: Food and Nutrition Service 
FRAC: Food Research and Action Center  
HHFKA: Healthy Hunger-Free Kids Act 
Intervention: year-long intervention including all intervention activities 
Middle/high school student: student in 5th – 12th grade 
NCES: National Center for Education Statistics  
NHANES: National Health and Nutrition Examination Survey  
NSLP: National School Lunch Program 
Parent/guardian: an adult that claims to be the guardian of a student at a participating 
school 
PSE: Policy, System, and Environment  
S.D.: Standard Deviation  
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S.E.: Standard error 
SEM: Social-Ecological Model 
SNAP-Ed: Supplemental Nutrition Assistance Program- Education  
SPSS: Statistical Package for Social Sciences 
SWP: School Wellness Policy 
USDA: United States Department of Agriculture  
USDHHS: United States Department of Health and Human Services 
WHO: World Health Organization 
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CHAPTER II 
 
 
REVIEW OF THE LITERATURE 
 
 
The unabated prevalence of childhood obesity and its negative effects on health 
are a public health concern, both in the United States and worldwide (Millimet et al., 
2010). Based on data from the National Health and Nutrition Examination Survey 
(NHANES), the prevalence of childhood obesity has more than tripled in the last few 
decades, rising from 5% in 1971-1974 to 13.9% in 2003-2004 (Millimet et al., 2010), 
with the most recent data reporting 18.5% in 2015-2016 (Centers for Disease Control and 
Prevention [CDC], 2017a). Of the 18.5% children ages 2-19 years, adolescents 12-19 
years of age had the highest prevalence at 20.6%, followed by school-aged children 6-11 
years of age at 18.4% (CDC, 2017a). When compared with each individual state, 
Oklahoma has the 5th highest obesity rate for 10 to 17-year olds (The State of Obesity, 
n.d.).  
Overweight and obesity for children and teenagers is determined by body mass 
index (BMI) percentiles for each age and gender. BMI is calculated by dividing weight in 
kilograms by height in meters squared (CDC, 2016). A child that is above the 85th percentile 
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for their age and gender is considered overweight, whereas a child above the 95th 
percentile is considered obese. Although BMI does not measure body composition, it has 
been shown to correlate with body fat percentage measured by skinfold measurements, 
densitometry, dual energy x-ray absorptiometry, and other body composition 
measurements that are considered better indicators of health (CDC, 2017c).  
Negative Impact of Childhood Obesity 
Although the impacts of adult obesity are well established, fewer studies have 
looked at the consequences of obesity during childhood. In addition, many of the studies 
that have looked at childhood obesity are cross-sectional, which show associations, but 
do not determine a causal relationship. The following impacts were associated with 
childhood obesity, but more research is necessary to determine the interaction between 
each comorbidity (Halfon et al., 2013).  
Chronic Disease Impacts 
Obesity during childhood increases the risk of obesity during adulthood. A review 
conducted by Reilly et al. (2003) concluded that 40-70% of children whoare obese before 
puberty will become obese as adults. Whitaker et al. (1997) reported an even higher rate 
of 69% of obese 6-9-year olds and 83% of obese 10-14-year olds remained obese as 
adults. This is of concern because, during adulthood, obesity is associated with an 
increased risk of developing chronic diseases and other illnesses such as diabetes, 
cardiovascular disease, osteoarthritis, certain types of cancers, and can ultimately result in 
premature death (World Health Organization [WHO], 2018).  
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In addition to long term effects later in life, children who are overweight or obese 
struggle with a higher number of comorbid health conditions during childhood than their 
healthy weight counterparts (Reilly et al., 2003). A systematic review of 34 studies 
showed an association between childhood obesity and major cardiovascular risk factors, 
including high blood pressure, dyslipidemia, abnormal mass or function in the left 
ventricle, abnormal endothelial function, and insulin resistance or hyperinsulinemia 
(Reilly et al., 2003). Other known conditions include higher odds for asthma, sleep apnea, 
joint problems, allergies, low grade inflammation, headaches, ear infections, activity 
restriction, poor overall health, and three or more comorbidities, even when adjusted for 
age, gender, race/ethnicity, parent education, household income, and family structure 
(Must et al., 1999; Reilly et al., 2003; Halfon et al., 2013). 
Mental and Developmental Impacts  
In addition to physical health problems, children who are overweight or obese 
also face mental and developmental consequences. In a nationally representative sample 
from the 2007 National Survey of Childrens’ Health, Halfon et al. (2013) found 
significant associations between attention-deficit/hyperactivity disorder (ADHD), 
conduct disorder, depression, learning disabilities, and developmental delays and 
increased weight in children, even after adjusting for confounding variables. 
Childhood overweight and obesity has been shown to impact school performance 
in a number of ways. Overweight and obese children are four times more likely than their 
healthy weight peers to report experiencing impaired school functioning and are two 
times more likely to be placed in special education or remedial classes, or have abnormal 
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behavior problems (Schwimmer et al., 2003). A study conducted by Datar et al. (2004) 
found that, out of over 11,000 kindergarten students, those who were classified as 
overweight scored significantly lower on math and reading tests at the beginning of the 
school year, and then again at the beginning of their first-grade school year. In addition, 
compared to their normal weight counterparts, overweight and obese students had a 
higher average number of absences (Action for Healthy Kids, 2013) which can further 
impact school performance. While these studies show an association between high body 
weight in children and lower academic performance, there are multiple factors that affect 
a child’s academic performance, so results should be interpreted with caution (Story et 
al., 2006). 
Psychosocial Impacts  
Overweight children are at greater risk for depression, anxiety (Must et al., 1999) 
lower self-esteem, and increased risk of psychiatric symptoms (Levine et al., 2001 & 
Jannsen et al., 2004) compared to children of a normal weight. This could be related to 
reports that overweight children are more likely to suffer from being bullied at school and 
experience other social problems such as higher rates of loneliness (Jansen et al., 2004) 
and internalizing or externalizing problems (Halfon et al., 2013). 
In addition to psychological and social impacts during childhood, a systematic 
review by Reilly et al. (2003) found that obesity during adolescence can have social and 
economic effects later in life, such as lower income, even after controlling for 
confounding variables such as educational attainment or social class. 
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Factors Influencing Childhood Obesity 
Obesity results from excessive weight gain, which is due to a positive energy 
balance, meaning that more energy is being consumed than expended (Sahoo et al., 
2015). Energy balance is affected by a combination of both modifiable and non-
modifiable factors including genetics, environmental factors, lifestyle factors, and 
cultural factors (Hardy et al., 2004). Although genetics plays a role in the development of 
obesity, it is suggested that the effect is less than 5% when it is not coupled with other 
major obesity associated factors (Anderson & Butcher, 2006). In addition to genetics, 
dietary intake and habits, physical activity, age, gender, sedentary behaviors, family 
characteristics, school policies, and demographics are all considered possible factors that 
can lead to an increased risk of obesity (Sahoo, et al., 2015).  
Due to the complex etiology of childhood obesity, in order to successfully address 
the issue, a large number and variety of factors need to be assessed. A recent systematic 
review of obesity prevention and obesogenic behavior interventions in child care 
conducted by Sisson et al. (2016) concluded that a multi-level obesity-prevention 
intervention that focuses on personal health of the child along with policies, parental 
involvement, teacher and administrator (further referred to as faculty) involvement, 
changing the child care environment, and staff training, is needed to create maintainable, 
life-long changes.  
Social Ecological Model 
As mentioned in the previous section, multiple influences affect a child’s health 
behaviors. These different levels of influence are important to consider when designing 
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an intervention to improve health behaviors. Previous interventions that focused on 
addressing behavior at the individual level often downplayed the impact that social and 
environmental factors play in an individual’s health; therefore, an ecological approach to 
health interventions is ideal for successful program implementation (McLeroy et al., 
1988). One such model is the Social Ecological Model (SEM) which acknowledges and 
targets a combination of individual, environmental, and societal factors. Due to the 
complex interaction of influences that play a role in the development of childhood 
obesity, the Social Ecological Model can be useful in constructing an obesity prevention 
intervention (CDC, 2017b).  
 SEM addresses five layers of influence: individual influences, interpersonal 
influences, institutional and organizational influences, community influences, and 
influences from social structure, policy, and systems (Gregson et al., 2001). All five 
levels of influence play a role in health behaviors, making the SEM useful to influence 
behavior change (U.S. Department of Health and Human Services [USDHHS] and 
USDA, 2015). The model is most efficient when all levels are addressed (USDHHS and 
USDA, 2015).   
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Figure 2.1: Social-ecological model related to school nutrition. 
Source: Nguyen A., Hildebrand, D., Gates, G., & Brown, B. (2018) Food appeal and taste 
perceptions differ by school lunch participation during a chef-based intervention. Journal 
of Nutrition Education and Behaviors, 50 (7) S160. 
 
Individual Factors 
An individual’s demographics, psychosocial factors, genetic make-up, individual 
food preferences, behavior choices, psychological factors, and cognitive factors such as 
motivation to change, attitudes towards new foods or school food in general, and 
knowledge about a topic among other factors make up the individual sphere of influence 
(Gregson, 2001).  
Individual factors can promote or inhibit positive health behaviors. For example, a 
study conducted by Pearson et al. (2010) was designed to understand the individual, 
social, and environmental factors that affected change in fruit, vegetable, and energy-
dense snack food consumption in adolescents during a two-year period. The study found 
a positive relationship between adolescents who reported high levels of self-efficacy for 
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increasing fruit and decreasing junk food and high actual intake of fruit and vegetables 
consumption and low intake of energy dense foods (Pearson et al., 2010). This finding 
suggests that a relationship between individuals who believe they are capable of healthy 
behaviors and achieving those behaviors. Although self-efficacy can be a positive 
influence, individual food preferences and lack of nutrition knowledge are common 
deterrents for children not selecting healthy choices in the school cafeteria (Fulkerson et 
al., 2002; Alcarez & Cullen, 2014).  
Interpersonal Factors 
Interpersonal influences include formal and informal social networks and support 
systems, such as family, friends, peers, and other primary groups, that affect the attitudes, 
behaviors, and social identity of an individual (McLeroy et al, 1988; Gregson, 2001). 
Parents, faculty, and peers all influence health behaviors throughout childhood to varying 
degrees. Throughout early childhood, children rely on their parents or caregivers to 
provide necessary food. During this time, parents shape the eating environment, eating 
behaviors, food preferences, and serve as models regarding dietary habits for their 
children (Anzman, et al., 2010).  
As children grow older and more independent, peers and other groups begin to 
have a stronger influence on eating behaviors (Alcarez and Cullen, 2014). A study 
conducted by Fulkerson et al. (2002) surveyed 235 cafeterias staff members from 16 
different schools in the Minneapolis area and determined the primary reason students did 
not make healthy food choices was due to influence from their peers. Cafeteria staff 
perceived students did not select healthier options due to peers and other students not 
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selecting the healthier options themselves (Alcarez & Cullen, 2014). Although peer 
influence can deter students from selecting healthy options, students who felt support in 
healthy eating by their best friend had an increase in vegetable consumption (Pearson et 
al., 2011).  
Institutional and Organizational Factors  
Institutions and organizations include businesses, schools, associations, public 
agencies, churches, and other organizations in private, public, and nonprofit sectors 
(Gregson, 2001). Each institution or organization generally reaches a large population 
and has formal or informal regulations to govern people within the institution or 
organization (Gregson, 2001). These systems, organizations, and industries play a role in 
the access individuals have to healthy foods and influence cultural and social norms 
(USDHHS and USDA, 2015).  
Schools are unique in that they are the institution that has the most contact with 
children during their first twenty years of life (Peterson & Fox, 2007). A school’s food 
environment can play a major role in student’s dietary intake, since some students eat up 
to two meals and a snack at school each day (Story et al., 2006).  
Community Factors 
Community includes both formal and informal networks of individuals, groups, 
and organizations (Gregson et al., 2001). This level of influence also includes social and 
cultural norms and values such as any ideas, traditions, and belief systems an individual 
is a part of. These norms reflect the overall value of a group or society, such as parents’ 
perception of school meals or the role of the school in childhood obesity prevention. 
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Increasing community support for nutrition education promotes behavior change by 
creating a more positive environment with a shared goal of improving nutritional status 
of the community (Gregson et al., 2001). 
Social norms within a community can affect a child’s health behaviors in a variety 
of ways. For example, a study conducted by Thompson et al. (2007) surveyed middle 
school students to determine social norms by asking what students thought their peers 
consumed for lunch. Using this information, the authors assessed the influence of social 
norms on students’ fruit and vegetable consumption and found a positive correlation 
between positive social norms towards eating fruits and vegetables (i.e., the perception 
that other students eat their fruits and vegetables) and higher overall consumption 
(Thompson et al., 2007). 
Social Structure, Policy, and Systems 
The outermost layer of influence includes social structure, policy, and systems 
(McLeroy et al., 1988). This level involves interpreting and enforcing any policies from 
the local, state, or federal level. In addition to laws, policy includes guidelines and 
programs, such as the Dietary Guidelines for Americans and the National School Lunch 
Program. Since this is the outermost layer of the SEM, it influences all other layers 
(Gregson et al., 2001). 
Policies and laws play a major role in the school environment and can provide a 
structure to support healthy behaviors. Approaching obesity prevention interventions 
through policy, systems, and the environmental level provides a greater potential for 
impact than an individual approach (CDC, 2017b). 
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School wellness policies (SWPs) are an example of a policy that is designed to 
promote a healthy school environment and address the issue of childhood obesity. Any 
school that participates in the National School Lunch Program is required to have a SWP. 
Although this is a national policy, it is under the jurisdiction of a local educational agency 
so that it can be adapted to meet the needs of each school (USDA, 2017b). 
Policy, system, and environmental changes are a necessary part of successful and 
sustainable health promotion and disease prevention interventions (Walkinshaw et al., 
2018). Walkinshaw et al. (2018) conducted an evaluation to assess the ways in which 
changes in policy, system, and environment (PSE) influenced the amount of fruits and 
vegetables purchased and consumed from farmers’ markets by participants of the 
Supplemental Nutrition Assistance Program- Education (SNAP-Ed) program in 
Washington state. The study concluded that increasing nutrition education, creating 
multi-sector partnerships (such as with local extension programs), and encouraging 
changes in policy were successful in increasing fruits and vegetables purchased and 
consumed from farmers’ markets. Ultimately, creating changes at the policy and 
organizational levels, lead to behavior change at an individual level (Walkinshaw et al., 
2018).  
As seen above, all five layers of SEM play a role in child health behaviors. It is 
important to recognize that, although all spheres of influence can have negative impacts 
on health behaviors, “resources during adolescence, including psychosocial 
characteristics, social support from peers, parents, and schools, and family of origin 
characteristics are protective of adolescents’ healthy behaviors, and these protective 
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effects persist through young adulthood” (Frech, 2012, pg. 66). The following sections 
discuss in more detail factors influencing childhood obesity at various levels of SEM. 
Key Stakeholders’ Role in Child Health Behaviors 
As previously discussed, peers, parents, and teachers and other school faculty all 
have influence on children’s health behaviors.  A study conducted by Pearson et al. 
(2010) analyzed the relationship between 1,850 adolescents’ consumption of fruits, 
vegetables, and energy dense foods and individual, social, and physical factors over a 
two-year period and found an increase in fruit and vegetable consumption for adolescents 
who experienced modelling of healthy eating (Pearson et al., 2010). A systematic review 
conducted by Sisson et al. (2016) noted that future obesity prevention interventions 
should involve a multi-level approach, such as the SEM, and should focus on 
incorporating parents and school teachers and staff.   
Parent Influence on Child Health Behaviors 
A parent or caretaker influences a child’s dietary habits early in life. When 
children are old enough to determine their own food choices, parents still influence their 
children’s behaviors through modeling (Anzman et al., 2010) which can have positive 
changes in fruit consumption in adolescence (Pearson et al., 2010). This mirrors the 
results from De Bourdeaudhuij and Van Oost (2000) who found that family modeling 
was a significant determinant for adolescent fat, fruit, vegetable, soft drink, and snack 
consumption.  
Modeling healthy behaviors may be related to parents’ ability to recognize obesity 
in their children and the extent to which they think obesity is a risk for future health 
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concerns. In a study conducted by Baughcum et al. (2000) only 21% of mothers were 
able to correctly identify their child as overweight and only two thirds of those mothers 
felt that it was a concern. This lack of ability for parents to recognize overweight and 
obesity was also seen at a larger level. In a recent statewide poll, a large majority of the 
parents (74%) were concerned about the prevalence of childhood obesity, but only 25% 
believed that obesity was a local problem (Hildebrand et al., 2018). Parents who 
perceived their child to have a problem with weight were more likely to be motivated to 
make and maintain changes (Rhee et al., 2005). 
Parents must be able to both accurately identify their child as overweight and be 
concerned with the associated health risks to take action and play a role in childhood 
obesity prevention (Towns & D’Auria, 2009). When families were involved and become 
key stakeholders in obesity treatment for their child, the program was much more 
successful and sustainable (Epstein et al., 1981; Epstein et al., 1998; Golan & Crow, 
2004), therefore it is essential for parents to realize their ability to positively affect their 
child’s health (Neumark-Sztainer, 2005).  
A systematic review conducted by Schlechter et al. (2016) suggested that 
interventions that directly involve parents, such as educational courses or counseling 
sessions, may be more effective than interventions that indirectly involve parents. The 
difference in effectiveness may be due to direct interventions requiring parents to be 
present and aware of the activity, whereas indirect interventions do not typically account 
for whether the intervention was received and enacted on the child (Schlechter, 2016). 
These findings are supported by a systematic review and meta-analysis conducted by 
Delgado-Noguera et al. (2011), that found significant increases in fruit and vegetable 
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consumption in children when the intervention included a parental component, although 
only two of the 19 studies included a parental component.  
School Faculty Influence on Child Health Behaviors 
Teachers and other school faculty spend up to a third of the day with students, and 
therefore have a unique position of influence. In addition to having direct contact with the 
student, faculty also have contact with the student’s parents, which can allow additional 
influence (Patino-Fernandez et al., 2013). 
The Children’s Healthy Living Program conducted an intervention in 23 Head 
Start pre-school classes to assist teachers in nutrition and physical activity promotion in 
the classroom and to implement the SWP. The intervention targeted teachers at multiple 
levels by offering education on healthy habits and the benefits of adequate physical 
activity and nutrition for both teachers and students. The program also strongly 
encouraged teachers to eat meals with their students and discuss the benefits of the 
different foods to model healthy eating. The researchers concluded that teachers who 
incorporated more personal health behaviors (physical activity, knowledge about 
nutrition, positive dietary habits, etc.) and stronger beliefs about the importance of child 
nutrition had higher levels of success in their classroom (Esquivel et al., 2016). These 
findings emphasize the potential role teachers can play in children’s health behaviors, but 
also show a need for teacher buy in and knowledge over the impact of child nutrition for 
a successful intervention (Esquivel et al., 2016). Teachers and cafeteria staff can also 
influence student consumption of fruits and vegetables by simply encouraging and 
prompting them to try foods (Schwartz, 2007; Jamelske & Veron, 2018).  
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School’s Role in Health Promotion and Obesity Prevention 
The school system is a unique environment for health promotion and obesity 
prevention because 95% of children are enrolled (USD Education [USDE] National 
Center for Education Statistics [NCES], 2018) and some children consume up to two-
thirds of their daily intake from school meal programs (Story et al., 2006). Schools can 
help students establish positive lifelong behavior patterns early in life (CDC, 2018). This 
is important because it is easier to establish positive health behaviors during childhood 
than to change a negative health behavior later in life (CDC, 2018). As such, the CDC 
(2018) suggests it is the role and responsibility of the school to address health. 
This role of the school is supported by a position statement that was published 
from the Academy of Nutrition and Dietetics, Society for Nutrition Education and 
Behavior, and School Nutrition Association, which concluded that schools can play a 
major role in reversing  obesity trends and promoting health through child nutrition 
programs, SWPs, and nutrition education (Hayes et al., 2018) and that “schools and 
communities have a shared responsibility to provide students with access to high-quality, 
affordable, nutritious foods and beverages” (Bergman, 2010). Meeting these roles and 
responsibilities is best achieved through school policies and programs (Wechsler et al., 
2004).  
These statements show the need for collaboration between schools, parents, and 
the community to provide students with an optimal health environment. This shared 
responsibility highlights the interaction of multiple layers of the SEM, which has shown 
to be more successful in improving health behaviors than targeting one area (Esquivel et 
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al., 2016). One such change that has been implemented in schools, is the requirement of a 
school wellness policy (SWP) that clearly outlines standards for nutrition services, 
nutrition and physical education, and communication with parents and the community 
(USDA, 2017b). 
Parent’s Perception of Schools Role in Childhood Obesity 
Parents agree that schools should have responsibility in preventing childhood 
obesity, although the level of agreement varies in rural and urban areas. Stalter et al. 
(2011) found that 93.8% of surveyed parents in an urban school area felt the school 
should address issues of overweight and obesity, compared to 75% of surveyed parents in 
a suburban school area (Murphy & Polivka, 2016). A recent study conducted by 
Hildebrand et al. (2018) found similar results reporting that parents in urban locations had 
significant higher mean ratings that the school was responsible for providing specific 
foods to promote health and reduce obesity when compared to parents in rural locations. 
Parents in urban locations had significantly higher mean ratings that it is feasible for the 
school to change the food served to meet nutrition guidelines for health promotion and 
obesity prevention and that the school should provide healthy food when compared to 
parents of rural locations. Regardless of location, parents that felt obesity was a problem 
in their child’s school had significantly higher mean ratings that the school was 
responsible for providing foods to promote health and reduce obesity and requiring 
teachers to model healthy eating patterns than parents who did not feel obesity was a 
problem in their child’s school (Hildebrand et al., 2018). 
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National School Lunch Program 
The National School Lunch Program (NSLP) is a federally funded program, 
established through legislation and regulated through policy from the Food and Nutrition 
Service (FNS) within the United States Department of Agriculture (USDA). It was 
established in 1946 by President Harry Truman to provide subsidized meals to children 
attending public or nonprofit private schools (USDA FNS, 2018). In 2016, over 100,000 
schools participated in the NSLP, serving an average of 30.4 million children daily 
totaling about 5 billion lunches annually (USDA FNS, 2018). Of the 30.4 million meals, 
about 20.1 million lunches were served free, 2 million were served at a reduced rate, and 
8.2 million were served at full price (School Nutrition Association, n.d.).  
In 2010, the Healthy Hunger-Free Kids Act (HHFKA) was passed, authorizing 
USDA to revise the school meal patterns and nutrition standards (USDA FNS, 2017a). 
An aim of the act was to address the increasing burdens of childhood obesity and hunger. 
The resulting regulations, effective January 2012, required schools to increase the amount 
of fruits, vegetables, low-fat milk, and whole grains while limiting saturated fat, trans fat, 
sodium, and total calories served at each meal. The changes were designed to reflect the 
2010 Dietary Guidelines for Americans. In addition to improving the nutritional quality 
of meals, the HHFKA also set guidelines for all other foods sold in the school during 
school hours, including al la carte items and vending machine items. The HHFKA 
increased the reimbursement rate granted to schools for the first time in over 30 years. 
Schools were also required to provide easy access to nutrition information for parents to 
view. The Community Eligibility Provision (CEP) was a part of the HHFKA which 
 
25 
 
allows schools that fall within a low-income area to offer free meals to all children, 
without applying for meal eligibility (USDA FNS, 2017a).  
Benefits of the School Lunch Program 
While a multitude of research has been conducted on the School Breakfast 
Program, fewer studies have focused solely on the NSLP, although studies have shown 
that students who participate in the school lunch program are also more likely to 
participate in the school breakfast program (Bartfield & Kim, 2010). 
Increase Academic Performance  
While no studies were found that directly linked participation in the NSLP with 
increased academic performance, children who are hungry are more likely to have lower 
math scores and poorer grades, be tardy or absent from school, experience academic 
problems, and repeat grades than students who do not experience hunger (Food Research 
and Action Center [FRAC], 2016b). In addition, students who consume breakfast at 
school show higher school attendance, higher cognitive performance, and better 
classroom performance (Bailey-Davis et al., 2013). 
Increase Overall Health and Nutrition  
Children who participate in the NSLP show a better overall dietary intake 
compared to children who do not participate, including a higher consumption of fruit, 
vegetables, and milk (Cullen et al., 2015). Unlike food served through the school, which 
is regulated for nutritional quality, lunches that are brought from home are not required to 
meet any nutrition standards. Because of this, they often fall short in providing the 
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essential nutrients delivered in the NSLP meals. Lunches from home are more likely to 
be higher in total calories and contain more snack foods, desserts, and sugar sweetened 
drinks than lunches purchased from the school (Minaya & Rainville, 2016).  
Bergman et al. (2014b) conducted a study on lunches of second to fifth grade 
students who attended Washington state schools. Three hundred forty-four school 
lunches were analyzed and compared to 276 lunches brought from home. The school 
lunches were significantly higher in protein, cholesterol, vitamin C, and some minerals 
such as calcium, iron, and sodium than packed lunches. In contrast, packed lunches were 
significantly higher in total fat and saturated fat and significantly lower in total calories 
(Bergman et al., 2014b).  
Additional studies found similar results supporting the idea that packed lunches 
contain significantly more sugar, snack foods, and desserts and significantly fewer fruits, 
vegetables, and servings of dairy (Hur et al., 2011; Johnston et al., 2012; Caruso & 
Cullen, 2015). Similar results were found in pre-school and kindergarten lunches with 
packed lunches being significantly higher in total calories and fat, saturated fat, sugar and 
lower in protein, fiber, fruits and vegetables, and calcium (Farris et al., 2016). 
The lower value of some essential nutrients in packed lunches can be attributed to 
the lack of variety of food groups generally included in school lunches. Only 27% of 
third and fourth graders who brought their lunch from home met at least three of the 
standards for protein, grains, fruit, vegetables, and dairy, which are required in all 
reimbursable school meals (Hubbard et al., 2014). Romo-Palafox et al. (2015) found that 
about half of analyzed lunches brought from home did not contain a vegetable while 60 
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to 70% contained refined grains (versus whole grains), sodium, and saturated fats. In 
conclusion, students who consume the school lunches are much more likely to meet the 
recommended USDA school lunch standards, which are based on the national Dietary 
Guidelines for Americans (USDA FNS, 2017a).  
In addition to improvements in daily nutrition intake, overall poor health is 
reduced by about 29% for children who receive subsidized meals (FRAC, 2016a). 
Reduce Food Insecurity  
The NSLP acts as a food-insecurity safety net, especially for low-income 
children. In 2014 and 2015, 84% of food insecure households with children qualified and 
received free or reduced lunches from the NSLP (USDA Economic Research Service 
[ERS], 2017). This source of nutrition has been shown to prevent or reduce the negative 
impact from cognitive delays, social impacts, and malnutrition associated with childhood 
food insecurity (Bergman, 2014 & USDA ERS, 2017). Consumption of school lunch has 
been estimated to reduce national food insecurity by more than 3.8% through free and 
reduced meals (FRAC, 2016a).  
Lower Cost 
A systematic review done by Mansfield and Savaiano (2017) concluded that, in 
addition to being more nutritious, lunches from the NSLP were lower in average cost 
when compared to lunches brought from home. On average, lunches bought from school 
cost $1.76 versus $1.93 for packed lunches. This study was conducted before the 
HHFKA and did not take the community eligibility from HHFKA into account, which 
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allows free lunch to all students in schools in which at least 40 percent of students qualify 
for free and reduced meals (Mansfield & Savaiano, 2017).  
Factors Influencing NSLP Participation 
Although there are benefits to participating in the NSLP, studies have found a 
multitude of factors that influence whether a student chooses to participate, including 
student satisfaction of the NSLP, qualification for free or reduced meals, opportunity to 
socialize, and perceived meal quality (Bailey-Davis et al., 2013). Additional reasons 
include personal and social reasons, food preferences, and social stigmas about receiving 
free or reduced meals (Bailey-Davis et al., 2013). In addition, participation tends to 
follow a decreasing trend as students’ progress from elementary school, having the 
highest rate of participation, to high school, having the lowest rate of participation (Fox 
& Codon, 2012).  
Student’s Satisfaction of NSLP 
Ultimately, it is the student that decides whether they will consume the food they 
are served in a school lunch. Students’ satisfaction with the NSLP drives the overall 
participation rates (Meyer & Conklin, 1998). There are many factors that influence 
student satisfaction, primarily a student’s individual food preference and the attentiveness 
of the food service staff (Castillo & Lofton, 2012). Furthermore, research has shown that 
students who consumed the school lunch on a regular basis had higher rates of 
satisfaction in the program (Meyer, 2005), girls had higher satisfaction than boys (Meyer, 
2000b), and satisfaction depended on grade, with a decrease as grade level progressed 
(Meyer, 2000b; Kjosen et al., 2015). Additional factors that influenced students’ overall 
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satisfaction and participation in NSLP included student’s level of hunger, perceived taste 
of the food, cost, variety within the menu, visual appearance of food being served, and 
the number of choices offered (Gordon et al., 2007; Meyer, 2000a, 2000b, 2005; Meyer 
& Conklin, 1998). 
Another study done by Wojcicki and Heyman (2006) concluded that, when 
middle school students were asked about their food preferences and were involved in 
making changes to their lunch menu, there was a higher participation in NSLP than at 
schools where students were not involved in the process. School nutrition programs may 
be able to retain a higher level of participation by allowing students, especially those in 
higher grades, options and the ability to customize their meal. 
Qualification for Free or Reduced Meals  
Students who received free or reduced meals had significantly higher odds (OR 
5.59, 95% CI 3.03-10.30) of eating school lunch than students who were not receiving 
free or reduced school lunches (Ohri-Vachaspati, 2014). Similarly, a study by Kjosen et 
al. (2015) found that students who received free and reduced meals reported higher levels 
of satisfaction. This increased satisfaction may be attributed to an increase in staff 
attentiveness from developed relationships through consistent contact, which has shown 
to be associated with increase satisfaction in the program (Kjosen et al., 2015).  
Socialization 
Students who participated in the school lunch program said two of the top five 
reasons they eat the school lunch were “I get to socialize with my friends” and “I get to 
sit with my friends” (Smith et al., 2015). Making the cafeteria a pleasant place for 
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students to eat could help schools retain a higher NSLP participation rate (Moore et al., 
2010). 
Parent Perception of NSLP 
Parent perception of the school lunch has been shown to be a significant indicator 
of whether their child participated in the school lunch program, even after adjusting for 
demographic variables (Ohri-Vachaspati, 2014). Parents’ perception of the NSLP was 
primarily driven by whether they perceived the meals to be of high nutritional quality 
(Ohri-Vachaspati, 2014). When parents perceived the school lunch to be somewhat 
healthy or very healthy, students were more likely to consume the school lunch than 
students whose parents did not perceive the school lunch to be as healthy. Although these 
results were significant, the majority of the sample that was used were parents of low-
income, minority children, so the results may not be reflective of populations with low 
percentages of free and reduced students (Ohri-Vachaspati, 2014). 
In addition, parents reported that nutritional quality, variety of food, and taste 
preference were motivational factors for packing their child’s lunch versus having the 
child eat school lunch regardless of whether the school had high or low free and reduced 
lunch rates. Parents that chose to buy school lunch reported motivational factors of saving 
time and convenience (Farris et al., 2016).  
Although few studies have been conducted on parents’ perception of school 
lunch, there are multiple studies that have been conducted on parents’ perception of the 
school breakfast program. A study of 488 surveys collected from parents in 29 different 
school districts found that few parents (5.6%) felt that the breakfast that was served at 
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school was healthier than the breakfast their child was receiving at home, but agreed that 
there were some benefits such as convenience, reducing stress during the morning, and 
allowing their child to not be hungry in the morning. In addition, this study found that 
children were 10 times more likely to consume school breakfast if their parent saw that 
there was some benefit compared to parents that saw no benefits (Spruance et al., 2018).  
These studies show that parental perception of school meals can play a role in 
participation rates for students and that parents’ main concern is the nutritional quality of 
the school meals. Considering that school meals are generally of higher nutritional 
quality than lunches brought from home (Minaya & Rainville, 2016), educating parents 
on nutritional quality of school meals may increase parent satisfaction. 
Previous Interventions to Increase NSLP Participation  
Few studies have focused solely on increasing NSLP participation. One 
intervention conducted by Goldberg et al. (2009) in elementary schools in Massachusetts 
was able to increase the amount of NSLP participation, decrease food waste, and increase 
the demand for fruits and vegetables by increasing collaboration with key community 
members, teachers, administrators, and local media. The intervention focused on 
changing school meals, providing professional development for food service staff, and 
increasing communication strategies. In addition to increased community engagement, 
schools conducted food tastings, marketed nutrition information through classroom 
education and posters, and offered fruits and vegetables more often during breakfast and 
lunch (Goldberg et al., 2009). Another intervention showed that emphasizing healthy 
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eating was linked to creating a nutrition environment at school that positively influenced 
students’ eating behaviors and diet (Gosliner et al., 2011).  
These studies suggested that increasing collaboration between teachers, 
administrators, and the local community and conducting food tastings, utilizing posters to 
market nutrition education, and offering more fruits and vegetables can have a positive 
outcome on students eating habits and the NSLP participation. 
School Parent Communication 
While a parent’s perception of school meals is a predictor of their child’s 
participation, many parents don’t personally participate in the NSLP (Nguyen, 2018). As 
such, schools must find other methods to communicate the benefits of school meals to 
parents. For example, schools may utilize multiple different indirect methods of 
communication with parents. Few studies have been conducted on the effectiveness of 
different communication avenues, especially when focusing on health behaviors and 
nutrition education in a school setting. One study, conducted by Kipping et al. (2012), 
assessed the effectiveness and response rate of different forms of communication 
between schools and parents of nine to ten year-old students. The goal of the study was to 
engage and educate parents in a school-based obesity prevention program by utilizing 
different routes of communication, such as a newsletter, school events, and homework 
assignments that were to be done collectively by parent and child. Overall, the parents 
preferred the homework assignments, which had an 84% completion rate, with higher 
completion rates for the assignments with activities that involved both the child and 
parent. This was preferred over the organized events and workshops due to convenience 
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and lack of interference with other time commitments such as work. Ultimately, Kipping 
et al. (2012) reported the homework assignments were useful in involving parents in the 
program.  
In focus groups of 64 parents of elementary school children from low-income 
schools, interactive activities were the perferred method of communication followed by 
pamphlets or brochures, a CD or DVD with information (Slusser et al., 2011). Parents 
have also reported a school newsletter, email, parent teacher meetings, and a cookbook 
were all good methods of communication (Kipping et al., 2012) and that food vouchers 
and prizes, including food and kitchen items, were good incentives for participation 
(Slusser et al., 2011). Goldberg et al. (2009) suggested that increasing family 
participation in an intervention is best accomplished by multiple methods of 
communication. This information is insightful considering that 90% of the parents were 
interested in nutrition education with basic nutrition information as the highest topic of 
interest (Slusser et al., 2011).  
Based on these studies, there are multiple different avenues of communication 
between school and parents that are generally well received and that may be effective for 
health-related messages. These methods include interactive take home activities, 
handouts, and newsletters, but utilizing multiple methods increases family participation. 
Cooking for Kids 
Cooking for Kids (CFK) is a program that provides culinary training for Child 
Nutrition Professionals (CNPs) in the state of Oklahoma. It is funded by the Oklahoma 
Department of Education Child Nutrition Services using USDA flow-through funds. The 
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program was created to assist schools in addressing challenges and implementing 
strategies to better meet the meal pattern updates that resulted from the HHFKA. The 
program aims to increase participation in the NSLP, increase the amount of fresh foods 
served in the cafeteria, and increase the amount of public support for child nutrition 
programs within the schools (Cooking for Kids, n.d.). 
During the months of June and July, skill development trainings are held for 
Oklahoma CNPs to gain basic culinary skills needed to prepare more fresh foods. 
Trainings focus on knife skills, flavoring techniques, cooking techniques, 
professionalism, and lunch room efficiency to improve food quality and customer 
service, which are the top two factors that attribute to low participation in middle school, 
junior high, and high school student (Castillo & Lofton, 2012). In addition to skill 
development training, CFK offers a culinary management training to improve menu 
planning and procurement for Child Nutrition Directors (CNDs). Both training 
opportunities provide attendees with federally required continuing education hours.  
School districts that attend both the skill development training and culinary 
management training are eligible for a yearlong chef consultation in which a chef works 
directly with the school district to address specific issues and further incorporate the 
topics covered during summer trainings.  
The Cooking for Kids trainings and chef intervention alone were not enough to 
significantly increase lunchroom satisfaction for any of the stakeholder groups (Nyugen, 
2018) because they do not address the lack of support previously reported by food service 
staff. Support from other key stakeholders including school faculty and parents, are 
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necessary to make new policies more successful (Slawson et al., 2013). During the 2017-
2018 school year, an additional community engagement component of CFK was offered 
to schools participating in the chef consultation portion of the program. This component 
aimed to increase parent and faculty satisfaction with the NSLP. Since these key 
stakeholders influence students’ decisions, an increase in satisfaction may ultimately lead 
to an increase in student satisfaction, and therefore, student participation in the NSLP. 
Summary 
Childhood obesity is a rapidly growing problem in the United States and has 
many negative outcomes during childhood as well as during adulthood (Halfon et al., 
2013; Sahoo et al., 2015; WHO, 2018). Schools are a unique platform to affect this 
growing concern since 95% of children attend school (USDE, 2018). One way that 
schools can address childhood obesity is through increasing participation in the NSLP, 
which can improve the nutritional status of students and reduce the rate of obesity 
(FRAC, 2016a). To successfully increase participation, an intervention must address the 
many factors that affect participation including student satisfaction of the NSLP (Meyer 
& Conklin, 1998), taste and food quality, cafeteria staff attentiveness (Castillo & Lofton, 
2012), and parent perception of school meals (Ohri-Vachaspati, 2014).  
CFK addresses food quality and staff attentiveness through culinary trainings for 
CNPs, but there is still a need to address addition layers of the SEM by increasing 
community engagement. Previous studies have demonstrated that increasing 
communication between schools and families positively impacted students’ health 
behaviors (Goldberg et al., 2009; Slusser et al., 2011; Kipping et al., 2012). This was 
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achieved through multiple and different communication methods, including but not 
limited to interactive activities, handouts, and newsletters. In addition to parents, school 
faculty have also shown to influence students’ health behaviors. In conclusion, a 
combination of intervention techniques targeted at students as well as parents, faculty, 
and school nutrition professionals can lead to support for healthy eating behaviors (Byker 
et al., 2013) and increased participation in the NSLP. 
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CHAPTER III 
 
 
METHODS 
 
 
Purpose 
The primary purpose of this study was to increase key stakeholders’ (i.e., parents 
and faculty) awareness and knowledge of the benefits and role of NSLP in providing 
healthy foods and assess change in satisfaction about the NSLP. A secondary purpose of 
this study was to determine if the extent of satisfaction differed based on parents’ and 
faculties’ perception of childhood obesity and the role of the school to offer food that 
promotes good health. This project was approved by the Institutional Review Board at 
Oklahoma State University (Appendix A).  
Study Sites 
Fifteen schools in the state of Oklahoma that participated in the chef consultation 
phase of the Cooking for Kids (CFKs) program during the 2017-2018 school year were  
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eligible to participate in the study. A school was eligible for the chef consult program if 
school nutrition staff completed both the CFK skill development training and culinary 
management training during summer 2017. The sample included a combination of 
elementary, middle, and high schools. Table 3.1 shows the grade levels, number of 
students enrolled for the 2017-2018 school year, geographical location, and agreement to 
participate in the CFK community engagement intervention. Geographical location was 
determined based on school location in relation to interstate 35 (east or west) and 
interstate 40 (north or south).  
Table 3.1: Qualifying school descriptive characteristics and participation 
School Grade level 
Number of 
students 
enrolled 
Geographical 
location 
Participation 
in 
intervention 
School 1 PreK– 8th 232 NW Yes 
School 2 5th- 8th 350 NE No 
School 3 6th- 8th 606 NE Yes 
School 4 6th- 12th 378 SE Yes 
School 5 K- 5th 416 SE Yes 
School 6 5th- 12th 400 SW Yes 
School 7 K- 8th 167 NW Yes 
School 8 7th- 8th 398 SE Yes 
School 9 K- 8th 221 SE Yes 
School 10 4th- 5th 450 SE Yes 
School 11 K- 12th --a NE No 
School 12 PreK- 8th 235 SE Yes 
School 13 K- 12th 358 NW No 
School 14 PreK- 12th 450 NW Yes 
School 15 PreK- 12th 280 NE Yes 
aNo information reported 
NE= northeast; NW= northwest; SE= southeast; SW= southwest 
 
Description of Intervention  
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Prior to the beginning of the 2017-2018 school year, CFK staff contacted the 15 
eligible Child Nutrition Directors (CNDs) regarding their interest in participating in the 
year-long communication and community engagement interventions. Of the 15, 12 
schools agreed to participate. Consenting CNDs were then asked to create a partnership 
with an administrator at their school to assist with intervention implementation and 
survey distribution.  
 CFK provided the 12 consenting schools with resources to implement a 
communication and community engagement intervention. The intervention was 
conducted simultaneously with the year-long chef consultation. The kit was organized by 
month and included different activities that incorporated multiple communication 
methods shown to be effective in existing literature (Goldberg et al., 2009; Kipping et al., 
2012 & Slusser et al., 2011). The research team contacted each CND throughout the year 
with monthly updates and reminders related to each new activity. Although CFK 
provided the intervention activity instructions and materials, each school was responsible 
for implementation. The following materials were provided to schools. 
September 
Pre-surveys were sent to the CND of each school for all elementary and 
secondary students (Appendix B and D respectively), parents/guardians (Appendix F), 
and faculty (Appendix H) to be distributed and collected before the intervention period. A 
primary local newspaper was determined by the CND to which the research team sent a 
press release (Appendix J) regarding the school’s participation in the CFK program and 
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chef consultation. If the CND did not provide a local newspaper, the research team 
looked up and contacted a local paper.  
 
October 
A parent fact sheet (Appendix K) and a faculty fact sheet (Appendix L) that 
included general information about CFK, the importance of school meals, and how to 
support a healthy school environment was printed and shipped to each school to be 
distributed. The parent fact sheet was distributed to parents through their student. 
November 
Schools were instructed to conduct a taste testing for a honey lemon carrot recipe 
utilized during the summer culinary trainings. Along with the tasting, schools sent a 
handout (Appendix M) of the recipe home to parents and posted a video of how to make 
the recipe on their social media accounts. 
December 
Since students were not in school for a portion of December, a take home activity 
created by the USDA (Appendix N) related to school lunches and Myplate was sent home 
with the students to be done together with their parent or guardian.  
In addition, a social media family recipe contest (Appendix O) was conducted in 
which a student and their family prepared a favorite healthy holiday recipe, posted a 
picture of it on social media, and added the hashtag #cookingforkidsok and tagged their 
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school. The social media contest was incentivized with a chance to win an Instapot and a 
Best Bites cookbook.  
 
 
January 
 Schools invited local community “celebrities”, such as policemen, mascots from 
sports teams, or any familiar local face, to eat the school lunch in the cafeteria (Appendix 
P). 
February 
A social media contest (Appendix Q) was held for teachers and administrators to 
eat school lunch, take a photo, and post it on social media tagging CFK and their school. 
Teachers and staff were incentivized with a chance to win a YETI water bottle and a Best 
Bites cookbook. 
In addition, schools were encouraged to conduct a taste testing for a roasted red 
potato recipe from the summer culinary skills trainings. Schools sent a handout 
(Appendix R) of the recipe and posted a video of how to make the recipe on their social 
media accounts. 
March 
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 Schools conducted their final taste test with an apple vinaigrette and kale salad 
recipe from the summer culinary skills training. Schools sent a handout (Appendix S) of 
the recipe and posted a video of how to make the recipe on their social media accounts. 
April 
 A junior chef recipe contest held with the help of the local consulting chef 
(Appendix T). For the event, schools had students submit their favorite healthy recipe 
that could be made in under an hour. The consulting chef and CND selected up to eight 
students to participate in the competition in which each student made their recipe. A 
panel of local judges selected the winner of the competition.  
May 
 Post-surveys were sent to the schools to be distributed and collected from all 
students (Appendix C & E), parents/guardians (Appendix G), and faculty (Appendix I). 
An additional survey was sent to each CND of participating schools (Appendix U). 
Surveys were provided in both an online and paper format.       
Data Collection and Satisfaction Survey 
Change in satisfaction was measured using surveys designed for each of the 
stakeholder groups: elementary students, middle school/high school students, parents, and 
faculty. All surveys were adapted from the Institute of Child Nutrition Survey 
Middle/Junior High School Student Participation Survey Section I which was originally 
designed as a benchmark of student’s satisfaction in the NSLP and is generalizable 
regardless of school district size (Castillo & Lofton, 2012). Seven of the 24 questions 
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related to satisfaction were used. Four of the 24 questions were simplified to create a 
survey for elementary students. In addition, parent and faculty surveys included two 
additional questions regarding childhood obesity and the role of the school in health 
promotion. These questions were previously used by Hildebrand, Gates, and Betts (2018) 
in a statewide telephone survey of Oklahoma parents. 
The CND and administrative partner were responsible for administering and 
collecting surveys. Each school was sent pre-surveys (Appendices B-E) at the beginning 
of the school year, followed by post-surveys (Appendices P-S) at the end of the year in a 
PDF and an online Qualtrics format (Qualtrics, 2015). Each CND was contacted with an 
e-mail reminder and two additional telephone calls in the two-week time period between 
when the surveys were sent to the school and when they were expected to be returned. 
Schools that utilized paper surveys were provided with prepaid shipping labels. 
Surveys were anonymous but identified by school. Online survey responses were 
exported from Qualtrics into SPSS data analysis software program (IBM SPSS Statistics, 
Version 20; Copyright ©). Paper copies of the survey were manually entered in SPSS 
data analysis software program (IBM SPSS Statistics, Version 20; Copyright ©). 
Elementary Survey 
Elementary students responded to the four statements adapted from the 
Middle/Junior High School Student Participation Survey “the food tastes good”, “the 
cafeteria has food I like”, “the food looks good”, and “the cafeteria is a fun place to be” 
(Castillo & Lofton, 2012). Response options used a three-point Likert scale of faces with 
a frown corresponding to no, an indifferent face corresponding to a maybe, and a smiley 
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face corresponding to yes. Students also reported what grade they were in. The pre- and 
post-surveys were identical.  
Middle School/ High School Survey 
Middle and high school students responded to seven statements of food 
preference factors from the participation survey designed by the Institute of Child 
Nutrition (Castillo & Lofton, 2012) to gage satisfaction. These statements included “the 
food is fresh”, “the food tastes good”, “there is a variety of food choices”, “the menus 
offer healthy choices”, “the food looks appealing”, “the menu has food I like”, and “I get 
to socialize with my friends”. Response options included a five-point Likert scale ranging 
from strongly disagree (1) to strongly agree (5). Additional demographic questions were 
added to determine grade and how frequent the student consumed school lunch. The 
survey ended with a blank text box for any additional comments. The post-survey was 
identical to the pre-survey.   
Parent Survey 
Parents responded to the same seven satisfaction questions on the middle and high 
school survey as well as two questions from Hildebrand, Gates, and Betts (2018) to 
assess perception of childhood obesity “childhood obesity is a problem in my child’s 
school” and the role of the school in health promotion “it is the role of the school to offer 
food that promotes good health”. Response options used a six-point Likert scale ranging 
from strongly disagree (1) to strongly agree (5) and an option for I don’t know (6). Four 
questions were added to assess how often their child ate the school lunch, what grade 
their child was in, how often they ate school lunch with their child, and their education 
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level. At the end of the survey, a text box was left blank for additional comments. The 
post-survey included all questions in the pre-survey as well as questions related to the 
chef consultation “were you aware that a chef was working with your school lunch 
program over the past school year”, and “if yes, how did you hear about it”. In addition, 
parents were asked to identify which communication interventions “did you see or hear 
about any of the following related to national school lunch program” with answer choices 
that correlate with each of the intervention activities: “handouts”, “celebrity day”, “recipe 
contest”, “social media contest”, “school lunch hero day”, “other”, and “neither” to 
determine which if any of the interventions was carried out successfully.  
Faculty Survey 
Faculty, defined for this project as teachers and administrators, responded to the 
same seven satisfaction questions and statements on childhood obesity and the role of the 
school in health promotion as parents, but used a five-point Likert scale, rather than a six-
point scale. The excluded option was “I don’t know”. One additional question was added 
to determine how often the faculty member consumed the school lunch. The post-survey 
reflected all the changes that were made to the parent post-surveys and included a blank 
text box for any additional comments. 
CND Survey 
 Child nutrition directors were sent a survey after the post-surveys were collected 
from other stakeholders. The survey asked which school district they were employed by, 
which of the community engagement activities they utilized during the school year, what 
goals they felt they achieved as a result of the chef consultation, their perception of 
 
46 
 
childhood obesity at their school, their perception of the role of the school in health 
promotion, and if there is anything else they wanted to share about their experience. The 
question related to which community engagement activities they participated in had more 
specific answer choices than the parent and faculty surveys, answers included “parent 
handout”, “teacher and staff handout”, “celebrity day”, “social media recipe videos”, 
“teacher and staff social media contest”, “student recipe contest”, “social media 
contests”, “taste testing”, “MyPlate handout”, “family social media contest”, and “other”. 
For analysis related to the communication interventions and satisfaction, the 
following exclusion criteria were also used.  
Data Cleaning, Coding, and Variable Calculations 
Data from the surveys were entered into Statistical Package for Social Sciences 
(SPSS) (IBM SPSS Statistics, Version 20; Copyright ©). Surveys with more than one 
missing satisfaction score (question 1-7) or parent and faculty surveys that did not 
include a response for “childhood obesity is a problem at my school” or “it is the role of 
the school to provide food that promotes health” were excluded from all analysis.  At the 
school level, surveys were eliminated if the school did not submit both pre- or post-
responses. For schools with unequal pre- and post-response rates, defined as a post-
survey response less than 50% of their pre-survey response, an independent sample t-test 
was conducted to test for equality of variance. Schools that failed the Levene’s Test for 
equality of variance were excluded from analysis (Washburn, personal interview, 2018). 
The parent/guardian surveys were recoded to collapse the “I don’t know” (6) 
responses with “neutral” (3) responses for all satisfaction variables. For parents, faculty 
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and middle school/high school groups, total satisfaction was calculated by adding the 
seven satisfaction questions together and dividing by seven 
((Q1+Q2+Q3+Q4+Q5+Q6+Q7)/7) for middle/high school, parent, and faculty surveys. 
Total satisfaction for elementary surveys was calculated by adding together the four 
satisfaction questions and dividing by four ((Q1+Q2+Q3+Q4)/4). 
Survey items assessing parent/guardian perceptions of childhood obesity as a 
problem and the role of the school in providing healthy food were recoded to collapse the 
“I don’t know” (6) responses with “neither” (3) responses. Then, for both parent/guardian 
and faculty surveys, responses to the two items (childhood obesity and role of school) 
were recoded into 3 categories. Strongly disagree (1) and disagree (2) were coded as 
disagree (1); neither (3) was recoded as neither (2); and agree (4) and strongly agree (5) 
were coded as agree (3).  
To account for differences between schools and unpaired cases, the mean for pre-
implementation satisfaction scores for each school was calculated and used as the pre-
satisfaction score for each post-intervention case within the school. Actual post-
intervention satisfaction scores were kept as individual scores for each case. 
 Post-surveys for the parent and faculty groups assessed the respondents’ 
awareness of each communication activity. If the respondent marked an activity, it was 
coded “1” for awareness and if the activity was not marked it was coded “0” for not 
aware.  The number of known interventions was calculated for parents and faculty by 
summing the interventions activities. 
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 To determine the number of interventions a CND reported for parents and for 
faculty, Q8 of the CND survey (Appendix U) was used. Response to “social media recipe 
video” and “taste tests” were recoded as “other” for CND surveys to mirror intervention 
activity responses from parents and faculty surveys in which no direct information was 
collected for those activities. Additionally, “social media contest” was not used to 
calculate total CND intervention activities since the survey included options for each 
individual social media contest (i.e., “teacher and staff social media contest (February)” 
and “family social media contest (December)”). Lastly, since the parent surveys listed 
“handout” as one option and did not specify whether it was the hand out in October or 
December, “parent handout (October)” and “MyPlate Handout (December)” were coded 
as “parent handout”. If the CND marked an activity, it was coded “1” for utilization and 
if the activity was not marked it was coded “0” for no utilization.   
To calculate the total number of CND parent related interventions the sum of 
“parent handout”, “celebrity day”, “student recipe contest”, “family social media contest 
(December)”, and “other” was calculated. To calculate the total number of CND faculty 
related interventions the sum of “teacher and staff handout (October)”, “celebrity day”, 
“teacher and staff social media contest (February)”, “student recipe contest”, and “other” 
was calculated. Both parent and faculty CND reported interventions were calculated from 
0-5. No other information from the CND survey was utilized for analysis. 
Statistical Analyses 
Frequency statistics were used to determine the number and percentage of 
stakeholders who reported awareness of each of the various activities implemented by the 
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respective school. Chi-square analyses were used to determine if there were differences 
in stakeholder demographic characteristics between the pre- and post-respondents. 
Frequency statistics were also used to determine the number and percentage of CNDs 
who reported implementing each activity. 
Due to limited variability of the three-point Likert scale used to assess satisfaction 
for elementary students, a non-parametric Wilcoxon Ranks Test was conducted to 
determine if the one-year intervention influenced change in satisfaction for each 
satisfaction variable and total satisfaction. For the other stakeholder groups, independent 
sample t-tests were used to determine if the one-year intervention influenced change in 
satisfaction. Total satisfaction was used as the dependent variable and time of survey (pre 
= 1 or post = 2) as the independent variable. To further investigate satisfaction, 
independent sample t-tests were conducted to assess differences in mean scores for each 
of the items comprising the total satisfaction scores.   
One-way ANOVA tests were conducted to compare satisfaction among parents 
and faculty who agreed, disagreed or were neutral related to 1) childhood obesity being a 
problem in their {child’s} school; and 2) the role of the school to provide healthy food. 
Total satisfaction from the pre-intervention surveys was the dependent variable and 
childhood obesity and role of school recoded were the independent variables. If the 
difference in satisfaction was statistically significant, a Tukey post hoc was conducted to 
determine which groups were significantly different.  Eta squared was calculated by 
dividing the sum of squares between-groups by the total sum of squares to determine the 
effect size for each individual satisfaction variable. Effect size of .01 was considered 
small, .06 was considered medium, and .14 was considered large (Pallant, 2007).  
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CHAPTER IV 
 
 
FINDINGS 
 
 
The data for this chapter were collected from four stakeholder groups: elementary 
students, middle/high school students, parents/guardians and school faculty who 
completed pre- and post-intervention surveys. Information about the implementation of 
the intervention was collected from surveys conducted with participating schools’ CNDs.  
Survey Response Rates and Stakeholder Demographics 
Elementary School 
Figure 4.1 shows results the exclusion process of elementary surveys. A total of 
869 pre- and 469 post-surveys were submitted for elementary students. Eleven pre- and 
two post-surveys were eliminated due to missing variables. Three-hundred and three pre- 
surveys were eliminated due to four schools missing post-response surveys. All remaining 
schools passed Levene’s Test for equality of variance leaving a sample of 555 pre-  
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and 467 post-surveys for analysis.  
 
Figure 4.1: Elementary exclusion process 
 
Table 4.1 shows the reported grade level for elementary student surveys. Of the 
elementary student pre-surveys 26.8% were in 3rd grade, 34.2% were in 4th grade, 36.6% 
were in 5th grade, and 2.3% did not report their grade. Of the elementary student post-
surveys 16.5% were in 3rd grade, 45.8% were in 4th grade, 30.6% were in 5th grade, and 
7.1% did not report their grade. A chi-squared analysis revealed a significant difference 
in grade levels between pre- and post-intervention surveys (P < .001). 
Table 4.1: Elementary student grade distribution for pre- and post- respondents 
Grade Level Pre-intervention survey 
(n= 555) 
Post-intervention survey 
(n= 467) 
P-value 
3rd Grade 26.8% (n= 149) 16.5% (n= 77) 
.001* 
4th Grade 34.2% (n= 190) 45.8% (n= 214) 
5th Grade 36.6% (n= 203) 30.6% (n= 143) 
No grade reported 2.3% (n= 13) 7.1% (n= 33) 
* Statistical significance = P < .05 
 
 
Total response sample size
Pre: 869
Post: 469
Sample size after deleting 
surveys with more than 
one missing variable
Pre: 858
Post: 467
Sample size after deleting 
schools with no post 
response
Pre: 555
Post: 467
Sample size after Levene's 
Test for equality of 
variance
Pre: 555
Post: 467
Sample size used for 
analysis
Pre: 555
Post: 467
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Middle/ High School 
Figure 4.2 shows the exclusion process for middle and high school surveys. A 
total of 990 pre-surveys and 522 post-surveys were submitted by middle and high school 
students. Eighteen pre- and 17 post-surveys were eliminated due to missing variables. An 
additional 47 post-surveys were excluded because they were submitted by 3rd and 4th 
grade students, which is considered elementary and not middle or high school. Three-
hundred fifty-two pre -surveys were eliminated due to three schools lacking a post-
intervention response. One school failed Levene’s Test for equality of variance 
eliminating 73 pre-surveys and 23 post-surveys leaving 547 pre- and 435 post-surveys 
used for analysis. 
 Figure 4.2: Middle and high school exclusion process 
Total response sample size
Pre: 990
Post: 522
Sample size after deleting 
surveys with more than one 
missing variable
Pre: 972
Post: 458
Sample size after deleting 
schools with no post 
response
Pre: 620
Post: 458
Sample size after Levene's 
Test for equality of variance
Pre: 547
Post: 435
Sample size used for 
analysis
Pre: 547
Post: 435
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 Table 4.2 shows descriptive statistics for middle and high school students. A chi-
squared analysis revealed a significant difference for both grade level (P < .001) and 
participation frequency (P = .014) between pre- and post-intervention survey responses. 
Table 4.2: Comparison of middle and high school student descriptive 
characteristics for pre- and post- respondents 
 
Grade level Pre-intervention survey 
(n= 547) 
Post-intervention survey 
(n= 435) 
P-value 
5th grade 27.8% (n= 152) 18.6% (n= 81) 
<.001* 
6th grade 14.1% (n= 77) 21.4% (n= 93) 
7th grade 10.4% (n= 57) 22.5% (n= 98) 
8th grade 8.8% (n= 48) 12.4% (n= 54) 
9th grade 8.4% (n= 46) 5.3% (n= 23) 
10th grade 4.4% (n= 24) 9.9% (n= 43) 
11th grade 13.9% (n= 76) 9.0% (n= 39) 
12th grade 10.8% (n= 59) 0.7% (n= 3) 
No data reported  1.3% (n= 7) 0.2% (n=1) 
Weekly NSLP participation frequency 
Never 19.2% (n= 105) 13.8% (n= 60) 
.014* 
1-2 days 17.0% (n= 93) 17.9% (n= 78) 
3-4 days 19.2% (n= 105) 15.4% (n= 67) 
Everyday 43.0% (n= 235) 52.2% (n= 227) 
No data reported 1.5% (n= 8) 0.7% (n= 3) 
* Statistical significance = P < .05 
Parent and Guardian 
Figure 4.3 shows the exclusion process of parent surveys. A total of 747 pre-
surveys and 123 post-surveys were submitted by parents and guardians. Due to missing 
satisfaction variables 64 pre- and 30 post-surveys were eliminated. The remaining 683 
pre-surveys were utilized to analyze the relationship between perception of childhood 
obesity and total satisfaction and the relationship between perception of the role of the 
school and total satisfaction. Six schools lacked post-surveys which eliminated 284 pre- 
and 0 post-surveys. One school failed Levene’s Test for equality of variance excluding 61 
pre-surveys and 4-post surveys. Survey responses, received from 355 pre- and 88 post-
 
54 
 
respondents, were utilized to analyze the effect of increased communication on change in 
satisfaction.  
  
Figure 4.3: Parent and guardian exclusion process 
 
 Table 4.3 shows parent descriptive statistics. A chi-squared analysis revealed no 
significant differences between pre- and post-intervention survey response for child’s 
grade level (P = .483), weekly child NSLP participation (P = .097), parent lunch 
participation frequency (P = .163), and highest level of parent education (P = .538).  
  
Total response sample size
Pre: 747
Post: 123
Sample size after deleting 
surveys with more than one 
missing variable
Pre: 683
Post: 93
Sample size after deleting 
schools with no post 
response
Pre: 399
Post: 93
Sample size after Levene's 
Test for equality of variance
Pre: 338
Post: 89
Sample size used for 
analysis
Pre: 335
Post: 88
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Faculty 
Figure 4.4 shows the exclusion process of faculty surveys. A total of 163 pre-
surveys and 92 post-surveys were submitted by faculty. Three pre- and eight post-surveys 
were eliminated due to missing variables. Surveys from 160 pre-respondents were used to 
analyze the relationship between perception of childhood obesity and total satisfaction 
Table 4.3: Comparison of parent and guardian descriptive characteristics for pre- and 
post- respondents 
 Pre-intervention 
survey  
(n= 335) 
Post-intervention 
survey  
(n= 88) 
P-value 
Child’s grade level 
Elementary school 69.9% (n= 234) 64.8% (n= 57) 
.483 Middle and high school 28.7% (n= 96) 33.0% (n= 29) 
No data reported 1.5% (n= 5) 2.3% (n= 2) 
Weekly child NSLP participation 
Never 9.0% (n= 30) 8.0% (n= 7) 
.097 
1-2 days 25.1% (n= 84) 15.9% (n= 14) 
3-4 days 21.2% (n= 71) 17.0% (n= 15) 
Everyday 44.5% (n= 149) 59.1% (n= 52) 
No data reported 0.3% (n= 1) --- 
Parent NSLP participation frequency 
I have not eaten in the school 
cafeteria 
43.6%  
(n= 146) 
50.0% 
(n= 44) 
.163 
Sometimes (2-3 times a 
semester) 
8.7% (n= 29) 17.0% (n= 15) 
Often (1-2 times a month) 9.3% (n= 31) 6.8% (n= 6) 
Infrequently (once a year) 29.3% (n= 98) 26.1% (n= 23) 
No data reported 9.3% (n= 31) --- 
Parent education level 
Less than high school 2.1% (n= 7) 1.1% (n= 1) 
.538 
High school graduate or GED 9.3% (n= 31) 12.5% (n= 11) 
Associates degree or 
vocational/technical school 
11.9% (n= 40) 19.3% (n= 17) 
Some college 13.1% (n= 44) 20.5% (n= 18) 
Bachelor’s degree 19.7% (n= 66) 36.4% (n= 32) 
Master’s degree or higher 10.4% (n= 35) 9.1% (n= 8) 
No data reported 33.4% (n= 112) 1.1% (n= 1) 
* Statistical significance = P < .05 
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and perception of the role of the school and total satisfaction. Surveys from 142 pre-
respondents and no post-respondents were eliminated due to three schools lacking post 
surveys. Two schools failed Levene’s Test for equality of variance eliminating 18 pre-
surveys and two post-surveys. A total of 100 pre- and 82 post-surveys were utilized to 
analyze the effect of increased communication on change in satisfaction.  
 
Figure 4.4: Faculty exclusion process 
  
Table 4.4 shows faculty descriptive statistics. A chi-squared analysis revealed no 
significant difference (P = .673) for school lunch participation frequency between pre- 
and post-survey responses. 
  
Total response sample size
Pre: 163
Post: 92
Sample size after deleting 
surveys with more than one 
missing variable
Pre: 160
Post: 84
Sample size after deleting 
schools with no post 
response
Pre: 118
Post: 84
Sample size after Levene's 
Test for equality of variance
Pre: 100
Post: 82
Sample size used for analysis
Pre: 100
Post: 82
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Table 4.4: Comparison of faculty descriptive characteristics for pre- and post- 
respondents 
NSLP participation 
frequency 
Pre-intervention 
survey  
(n= 100) 
Post-intervention 
survey 
(n= 82) 
P-value 
Never 22.0% (n= 22) 23.2% (n= 19) 
.673 
1-2 days 32.0% (n= 32) 34.1% (n= 28) 
3-4 days 19.0% (n= 19) 12.2% (n= 10) 
Everyday 24.0% (n=24) 26.8% (n= 22) 
No data reported 3.0% (n= 3) 3.7% (n= 3) 
* Statistical significance = P < .05 
 
Intervention Implementation and Participation 
Surveys were submitted by CNDs from nine of the 12 schools that participated. 
Table 4.5 shows the breakdown of the number of interventions that parents and faculty 
were aware of, as well as the number that CNDs reported implementing.  The highest 
number of interventions reported by a school’s CND was eight of the nine, the lowest 
number of interventions reported was three of the nine with an average of 5.9 reported 
intervention per CND. Interventions were categorized into two groups based on whether 
they targeted parents or faculty, with a total of five interventions targeting each. 
Throughout the one-year intervention, parents were aware of a maximum of three 
interventions with a mean report of 0.6 interventions. No known intervention was 
reported by 56.8% of parents, 27.3% reported one, 11.4% reported two, and 4.5% 
reported three known interventions.  
The number of reported interventions for faculty ranged from 0-4 known 
interventions with 28.4% reporting no known interventions, 25.9% reporting one, 23.5% 
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reporting two, 19.8% reporting three, and 2.5% reporting four known interventions. The 
mean number of observed interventions was 1.4.  
Handouts 
 The intervention utilized two handouts targeting parents and one handout 
targeting faculty. All nine CNDs reported using both the parent and faculty handouts 
during the month of October and three CNDs reported using the MyPlate handout in 
December. Awareness of at least one handout was reported by 27.3% (n= 24) of parents 
and 45.1% (n= 37) of faculty. 
Social Media Contests 
Only two CNDs reported conducting the family social media contest in which 
4.5% (n= 3) of parents were aware of the contest and participated by posting to Facebook 
(2) or Twitter (1). Six CNDs reported conducting the faculty social media contest. Of the 
faculty, 20.7% (n= 17) were aware of the contest, however only two faculty members 
participated by posting to Facebook.  
Student Recipe Contest 
Five CNDs reported conducting a student recipe contest in which 41.5% (n= 34) 
of faculty and 25.0% (n= 22) of parents were aware.  
Celebrity Day 
 Two CNDs reported conducting the celebrity day activity. Only 2.3% (n= 2) of 
parents and 25.6% (n= 21) of faculty reported awareness of celebrity day. 
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Other 
 In addition to specific interventions mentioned above, 4.5% (n= 4) of parents and 
8.5% (n= 7) of faculty reported other interventions. For CND surveys, taste test and taste 
test videos were counted as “other”. All nine CNDs reported utilizing taste tests 
throughout the year. No specific information was collected regarding which or how many 
taste test recipes were used. Four CNDs reported using the social media recipe videos 
along with the taste tests.  
None 
Awareness of no interventions was reported by 54.5% (n= 48) of parents and 
28.0% (n= 23) of faculty. All CNDs that completed the survey reported implementation 
of at least one intervention.  
  
 
60 
 
Table 4.5: Parents and, faculty awareness of intervention activities, and CNDs 
implementation of intervention activities  
 
Parent 
CND parent 
related 
interventions 
Faculty 
CND faculty 
related 
interventions 
Aware of chef 
working with 
school 
52.3% (n= 46) -- 87.8% (n= 72) -- 
Handout 27.3% (n= 24) 100% (n=9) 45.1% (n= 37) 100% (n=9) 
Recipe contest 25.0% (n= 22) 55.6% (n= 5) 41.5% (n= 34) 55.6% (n= 5) 
Social media 
contest  
4.5% (n= 4) 22.2% (n= 2) 20.7% (n= 17) 66.7% (n=6) 
Celebrity day 2.3% (n= 2) 22.2% (n= 2) 25.6% (n= 21) 22.2% (n= 2) 
Other 4.5 % (n=4) 100% (n= 9) 8.5% (n= 7) 100% (n= 9) 
None 54.5% (n= 48) -- 28.0% (n= 23) -- 
Total known interventions 
0 56.8% (n= 50) -- 28.0% (n= 23) -- 
1 27.3% (n=24) -- 25.6% (n= 21) -- 
2 11.4% (n= 10) 33.3% (n= 4) 23.2% (n= 19) 25.0% (n= 3) 
3 4.5% (n= 4) 8.3% (n= 1) 19.5% (n= 16) 8.3% (n= 1) 
4 -- 33.3% (n= 4) 2.4% (n= 2) 25.0% (n= 3) 
5 -- -- -- 16.7% (n= 2) 
No data reported -- 25.0% (n= 3) 1.2% (n= 1) 25.0% (n= 3) 
 
Change in NSLP Satisfaction 
Elementary Students 
 Table 4.6 reports the comparison of means for individual satisfaction elements 
and total satisfaction for elementary student pre- and post-surveys. After the one-year 
intervention, the mean total satisfaction of elementary students significantly decreased 
from 2.4 to 2.2 (P < .001). The factors driving the decrease were “the food looks good” 
(P < .001) and “the cafeteria is a fun place to be” (P < .001). 
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Table 4.6: Comparison of elementary students’ mean individual satisfaction elements 
and total satisfaction scores before and after the one-year intervention  
 Pre-intervention 
Survey Mean Score ± 
S.D.  
(n= 469) 
Post-intervention 
Survey Mean Score ± 
S.D.   
(n= 469) 
P-value 
The food tastes good 2.4 ± 0.1 2.2 ± 0.7 .370 
The cafeteria has 
food I like 
2.5 ± 0.1 2.4 ± 0.7 .129 
The food looks good 2.4 ± 0.1 2.1 ± 0.8 <.001 * 
The cafeteria is a fun 
place to be 
2.4 ± 0.2 2.2 ± 0.8 <.001 * 
Total satisfaction 2.4 ± 0.1 2.2 ± 0.5 <.001 * 
* Statistical significance = P < .05 
Satisfaction scores were based on a 3-point Likert scale from strongly disagree (1) to 
strongly agree (3). 
 
Middle/High School Students  
 Table 4.7 reports the comparison of means for each individual satisfaction item 
and total satisfaction before and after the one-year intervention. There was no significant 
difference in total satisfaction between pre- and post-survey responses, although there 
were significant decreases in “the food in the cafeteria is fresh” (P < .001) and “the food 
looks appealing” (P= .011).  To further understand variables that influence student 
satisfaction, we looked at satisfaction in relation to participation frequency. All 
satisfaction scores were significantly higher for students that participated always when 
compared to those who participated never. Those who participated always had 
significantly higher total satisfaction compared to students who participated sometimes 
(1-2 days a week or 3-4 days a week) (Appendix V). 
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Table 4.7: Comparison of middle and high school students’ mean individual satisfaction 
elements and total satisfaction scores before and after the one-year intervention 
 Pre-intervention 
Mean ± S.D.  
(n= 435) 
Post-intervention 
Mean ± S.D.  
(n= 435) 
Mean 
Difference ± 
S.E. 
P-value 
The food in the 
cafeteria is fresh. 
3.3 ± 0.3 3.1 ± 1.1 -0.3 ± 0.1 < .001* 
The food in the 
cafeteria tastes 
good. 
3.3 ± 0.4 3.2 ± 1.1 -0.1 ± 0.1 .572 
There is a variety of 
food choices. 
3.3 ± 0.4 3.2 ± 1.2 -0.2 ± 0.1 .428 
The menus offer 
healthy choices. 
3.6 ± 0.2 3.7 ± 1.0 0.0 ± 0.1 .481 
The food looks 
appealing. 
3.0 ± 0.5 2.8 ± 1.2 -0.2 ±0.1 .011* 
The menu has food 
I like. 
3.2 ± 0.4 3.2 ± 1.2 -0.2 ± 0.1 .195 
I get to socialize 
with my friends  
4.2 ± 0.3 4.3 ± 1.1 0.1 ± 0.1 .054 
Total satisfaction 3.4 ± 0.3 3.4 ± .8 -0.1 ± 0.1 .229 
* Statistical significance = P < .05 
Satisfaction scores were rated on a 5-point Likert scale from strongly disagree (1) to 
strongly agree (5). 
  
Based on the combined results from Table 4.6 and Table 4.7, the null hypothesis 
for question 1 stating there will be no change in students’ satisfaction after the one-year 
intervention to increase communication about the NSLP is accepted for middle and high 
school students. For elementary students, both the null and alternate hypotheses are 
rejected; in that satisfaction decreased rather than increased. 
Parents and Guardians 
Table 4.8 shows the average score for each satisfaction factor and total 
satisfaction before and after the intervention. There was a significant increase in total 
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satisfaction (P= .009) and the individual factor of “the menu has food my child likes” 
(P= .012). Based on these findings the null hypothesis for question 2 is rejected. 
Table 4.8: Comparison of parent and guardians’ mean individual satisfaction elements 
and total satisfaction scores before and after the one-year intervention 
 
 
Pre-intervention 
mean ± S.D.  
(n= 88) 
Post-intervention 
mean ± S.D.  
(n= 88) 
Mean 
difference ± 
S.E. 
P-
value 
The food in the 
cafeteria is fresh. 
3.8 ± 0.4 3.8 ± 1.1 0.0 ± 0.1 .738 
The food in the 
cafeteria tastes good. 
3.7 ± 0.3 3.9 ± 1.0 0.2 ± 0.1 .088 
There is a variety of 
food choices. 
3.7 ± 0.2 3.9 ± 1.1 0.2 ± 0.1 .101 
The menus offer 
healthy choices. 
4.0 ± 0.2 4.2 ± 0.8 0.1 ± 0.1 .148 
The food looks 
appealing. 
3.6 ± 0.4 3.8 ± 1.1 0.2 ± 0.1 .110 
The menu has food 
my child likes. 
3.7 ± 0.3 3.9 ± 1.0 0.3 ± 0.1 .012* 
I feel good about my 
child eating in the 
cafeteria. 
4.0 ± 0.5 4.1 ± 1.0 0.1 ± 0.1 .230 
Total satisfaction 3.8 ± 0.3 3.9 ± 0.6 0.2 ± 0.1 .009* 
* Statistical significance = P < .05 
Satisfaction scores were based on a 5-point Likert scale from strongly disagree (1) to 
strongly agree (5). 
 
Faculty 
Table 4.9 shows the mean scores for each of the satisfaction factors and total 
satisfaction before and after the one-year intervention for the faculty. Change in faculty 
satisfaction trended toward a significant increase (P =.07). Two satisfaction factors 
significantly increased, those being “the food in the cafeteria tastes good” (P =.18), and 
“the quality of my lunch experience is good” (P =.04). Based on these findings, the null 
hypothesis for question 3 is accepted. 
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Table 4.9: Comparison of faculties’ mean individual satisfaction elements and total 
satisfaction scores before and after the one-year intervention 
 Pre-intervention 
mean ± S.D. 
(n= 82) 
Post-intervention 
mean ± S.D.  
(n= 82) 
Standard error 
mean ± S.E. 
P-
value 
The food in the 
cafeteria is fresh. 
4.1 ± 0.4 4.1 ± 0.8 0.1 ± 0.1 .607 
The food in the 
cafeteria tastes good. 
3.8 ± 0.4 4.0 ± 0.8 0.3 ± 0.1 .018* 
There is a variety of 
food choices. 
3.8 ± 0.6 3.9 ± 1.0 0.4 ± 0.2 .190 
The menus offer 
healthy choices. 
4.1 ± 0.3 4.1 ± 0.8 0.2 ± 0.1 .385 
The food looks 
appealing. 
3.8 ± 0.3 3.9 ± 1.0 0.2 ± 0.1 .215 
The menu has food I 
like. 
3.7 ± 0.5 3.8 ± 1.0 0.3 ± 0.2 .116 
The quality of my 
lunch experience is 
good 
3.8 ± 0.5 4.1 ± 1.0 0.3 ± 0.2 .042* 
Total satisfaction 3.9 ± 0.4 4.0 ± 0.8 0.3 ± 0.1 .073 
* Statistical significance = P < .05 
Satisfaction scores were rated on a 5-point Likert scale from strongly disagree (1) to 
strongly agree (5). 
 
 
Childhood Obesity and Total Satisfaction 
Parent and Guardian 
To control for influence the interventions may have played in satisfaction, only 
pre-survey responses (n= 683) of parents were used for analysis. When asked to respond 
to “childhood obesity is a problem at my child’s school” 41.2% of parents disagreed, 
46.9% neither agreed nor disagreed or selected I don’t know, and 11.9% agreed that 
childhood obesity was a problem at their child’s school.  
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Table 4.10 shows results from a one-way ANOVA and Tukey Post Hoc analysis 
which was used to compare satisfaction of parents who disagreed, were indifferent about, 
or agreed that childhood obesity was a problem in their child’s school. The parents who 
neither agreed or disagreed (4.1) that childhood obesity was a local problem had 
significantly higher satisfaction (P < .001) compared to parents who disagreed (3.9) or 
agreed (3.7) with the childhood obesity statement. This pattern was similar, with some 
exceptions, for the individual satisfaction items.   
This overall difference was driven by significant differences between the groups 
for responses to “the food in the cafeteria tastes good” (P < .001), “there is a variety of 
food choices” (P = .002) “the menus offer healthy choices” (P < .001), “the food looks 
appealing” (P < .001) “the menus has food my child likes” (P = .008) and “I feel good 
about my child eating in the cafeteria” (P = .003). The practical difference for each 
satisfaction variable as well as total satisfaction was small (eta squared range .014 to 
.028). Based on these findings we reject the null hypothesis. 
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Faculty  
As with the parent group, only the pre-intervention survey responses of faculty 
were used for this analysis. When asked whether childhood obesity was a problem in 
their school 39.1% of faculty disagreed, 23.0% neither agreed nor disagreed, and 37.9% 
agreed.  
Table 4.10 Comparison of parent/guardians’ mean pre-intervention survey 
scores for each satisfaction question and total satisfaction based on response to 
“childhood obesity is a problem at my child’s school 
 
Childhood Obesity is a Problem in my Child’s School A 
  Parents (n= 683) 
Satisfaction Questions 
B 
Disagree  
± S.E.  
(n= 234) 
Neither  
± S.E.  
(n= 297) 
Agree  
± S.E.  
(n= 134) 
P-value C 
Eta 
squared D 
The food in the 
cafeteria is fresh. 
4.1 ± 0.1 4.3 ± 0.1 4.0 ± 0.1 .069 .008 
The food in the 
cafeteria tastes good. 
3.8 ± 0.1a 4.2 ± 0.1b 3.4 ± 0.2a <.001* .024 
There is a variety of 
food choices. 
3.8 ± 0.1a,b 4.0 ± 0.1a 3.6 ± 0.1b .002* .018 
The menus offer 
healthy choices. 
4.2 ± 0.1a 4.3 ± 0.1a 3.8 ± 0.1b <.001* .026 
The food looks 
appealing. 
3.7 ± 0.1a 4.1 ± 0.1b 3.6 ± 0.1a <.001* .026 
The menu has food my 
child likes. 
3.6 ± 0.1a,b 3.8 ± 0.1a 3.4 ± 0.1b .008* 
 
.014 
I feel good about my 
child eating in the 
cafeteria. 
4.0 ± 0.1a 4.1 ± 0.1a 3.7 ± 0.1b .003* .017 
Total satisfaction 3.9 ± 0.1a 4.1 ± 0.1b 3.7 ± 0.1a <.001* .028 
A Childhood obesity scores were based on a 3-point Likert scale of disagree (1), neither 
agree nor disagree (2), and agree (3) 
B Satisfaction scores were based on a 5-point Likert scale from strongly disagree (1) to 
strongly agree (5). 
C Statistical significance = P < .05 
   Means with different lowercase superscripts are significantly different from each other. 
D Eta squared effect size: .01= small, .06= moderate, .14= large 
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Table 4.11 shows the results of a one-way ANOVA which found no significant 
differences in total satisfaction with the school lunch based on faculties’ perception of 
childhood obesity (P = .922). There were no significant differences for any of the 
satisfaction variables. Based on the findings, the null hypothesis for question 5 that there 
will be no difference in satisfaction with school lunch based on faculties’ perception of 
childhood obesity as a problem is accepted. 
 
 
Table 4.11 Comparison of faculties’ mean pre-intervention survey scores for each 
satisfaction question and total satisfaction based on response to “childhood obesity is a 
problem at my school 
Childhood Obesity is a Problem in my School A 
  Faculty (n=161) 
Satisfaction Questions B Disagree 
±S.E.  
(n= 63) 
Neither 
± S.E. 
(n=37) 
Agree 
±S.E. 
(n=61) 
P-value C 
Eta 
squared D 
The food in the cafeteria 
is fresh. 
4.0 ± 0.1 4.0 ± 0.1 3.9 ± 0.1 .437 .011 
The food in the cafeteria 
tastes good. 
3.7 ± 0.1 3.7 ± 0.1 3.6 ± 0.1 .930 .001 
There is a variety of food 
choices. 
3.4 ± 0.2 3.8 ± 0.2 3.6 ± 0.2 .380 .012 
The menus offer healthy 
choices. 
4.1 ± 0.1 3.8 ± 0.2 3.8 ± 0.1 .162 .023 
The food looks appealing. 3.5 ± 0.1 3.7 ± 0.2 3.6 ± 0.1 .715 .004 
The menu has food I likes. 3.4 ± 0.1 3.6 ± 0.2 3.7 ± 0.1 .555 .008 
The quality of my lunch 
experience is good 
3.6 ± 0.1 3.7 ± 0.2 3.8 ± 0.1 .529 .008 
Total satisfaction 3.7 ± 0.1 3.7 ± 0.1 3.7 ± 0.1 .922 .001 
A Responses were rated on a 5-point Likert scale from strongly disagree (1) to strongly 
agree (5). Parent and faculty who responded neither were omitted from this analysis. 
All responses were calculated using pre-survey scores. 
B Satisfaction scores were rated on a 5-point Likert scale from strongly disagree (1) to 
strongly agree (5). 
C Statistical significance = P < .05 
D Eta squared effect size: .01= small, .06= moderate, .14= large 
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Role of the School and Total Satisfaction 
Parent and Guardian  
When parents were asked to respond to “it is the role of the school to offer food 
that promotes good health”, 5.1% disagreed, 14.0% neither agreed nor disagreed, and 
80.9% agreed.  
Table 4.12 shows the results of a one-way ANOVA and Tukey Post Hoc. Overall, 
parents who agreed or were neutral (neither agreed or disagreed) that the school has a 
role in offering foods that promote good health had higher satisfaction with the school 
lunch program compared to parents who disagreed (P < .001). This observation was 
consistent across all seven satisfaction items, with one exception: “the menus offer 
healthy choices”. For this item, the satisfaction of parents who agreed and disagreed 
about the school’s role to provide health food was similar. However, the practical 
significance of these differences was small (eta squared range .009 to .056), apart from 
“the menu has food my child likes” (eta squared = .066). 
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Faculty 
When faculty were asked to respond to “it is the role of the school to offer food 
that promotes good health,” 9.0% disagreed, 12.0% neither agreed nor disagreed, and 
79.0% agreed. 
 
Table 4.12: Comparison of parent/guardians’ mean pre-intervention survey scores for 
each satisfaction variable and total satisfaction based on response to the statement “it 
is the role of the school to provide food that promotes health” 
It is the Role of the School A 
  Parents (n= 683) B 
Satisfaction Scores C Disagree 
± S.E.  
(n= 47) 
Neither 
± S.E.  
(n= 105) 
Agree  
± S.E.  
(n= 527) 
P-value D Eta squared E 
The food in the 
cafeteria is fresh. 
3.5 ± 0.3a 
4.3 ± 
0.1b 
4.3 ± 0.1b <.001* .026 
The food in the 
cafeteria tastes good. 
3.1 ± 0.2a 
4.0 ± 
0.1b 
4.1 ± 0.1b <.001* .031 
There is a variety of 
food choices. 
3.0 ± 0.2a 
3.9 ± 
0.2b 
3.9 ± 0.1b <.001* .026 
The menus offer 
healthy choices. 
3.8 ± 0.2a 
4.3 ± 
0.1b 
4.2 ± 
0.1a,b 
.045* .009 
The food looks 
appealing. 
3.0 ± 0.2a 
3.8 ± 
0.2b 
3.6 ± 0.1b <.001* .030 
The menu has food my 
child likes. 
2.5 ± 0.2a 
3.7 ± 
0.1b 
3.8 ± 0.1b <.001* .066 
I feel good about my 
child eating in the 
cafeteria. 
3.0 ± 0.2a 
3.9 ± 
0.1b 
4.0 ± 0.1b <.001* .049 
Total satisfaction 
3.1 ± 0.2a 
4.0 ± 
0.1b 
4.0 ± 0.0b <.001* .056 
A Role of the school scores were based on a 3-point Likert scale of disagree (1), neither    
agree nor disagree (2), and agree (3) 
B Four surveys were missing information on perception of the role of the school 
C Satisfaction scores were based on a 5-point Likert scale from strongly disagree (1) to   
strongly agree (5). 
D Statistical significance = P < .05 
   Means with different superscripts are significantly different from each other 
E Eta squared effect size: small = .01; moderate = .06; large = .14 
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Table 4.13 shows the results from a one-way ANOVA which determined the 
change in satisfaction was not significantly related to faculties’ perception of the role of 
the school (P = .076). Based on these findings, we accept the null hypothesis.  
 
 
 
Table 4.13: Comparison of faculties’ mean pre-intervention survey scores for each 
satisfaction variable and total satisfaction based on response to the statement “it is the 
role of the school to provide food that promotes health” 
It is the Role of the School A 
  Faculty B (n= 160) 
Satisfaction Scores C 
Disagree 
± S.E.  
(n= 13) 
Neither 
± S.E.  
(n= 20) 
Agree  
± S.E.  
(n= 127) 
P-value D Eta squared E 
The food in the cafeteria 
is fresh. 
3.5 ± 0.3 4.1 ± 0.2 4.0 ± 0.1 .136 .025 
The food in the cafeteria 
tastes good. 
3.4 ± 0.2 3.5 ± 0.2 3.7 ± 0.1 .211 .020 
There is a variety of 
food choices. 
3.1 ± 0.4 3.4 ± 0.3 3.6 ± 0.1 .231 .018 
The menus offer healthy 
choices. 
3.5 ± 0.4 3.9 ± 0.1 4.0 ± 0.1 .198 .021 
The food looks 
appealing. 
3.3 ± 0.2 3.3 ± 0.2 3.7 ± 0.1 .140 .025 
The menu has food my 
child likes. 
3.1 ± 0.3 3.4 ± 0.2 3.6 ± 0.1 .209 .020 
I feel good about my 
child eating in the 
cafeteria. 
3.4 ± 0.2 3.4 ± 0.2 3.7 ± 0.1 .226 .019 
Total satisfaction 3.2 ± 0.2 3.6 ± 0.2 3.7 ± 0.1 .076 .033 
A Role of the school scores were based on a 3-point Likert scale of disagree (1), neither 
agree nor disagree (2), and agree (3) 
B Two surveys were missing information on perception of the role of the school to 
provide food that promotes health 
C Satisfaction scores were based on a 5-point Likert scale from strongly disagree (1) to 
strongly agree (5). 
D Statistical significance = P < .05 
E Eta squared effect size: .01= small, .06= medium, .14= large 
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Summary of Hypotheses Decisions 
 Table 4.14 summarizes each research question, hypothesis, and statistical analysis 
used to determine whether each null hypothesis was rejected or accepted. 
Table 4.14: Summary of questions, hypothesis, and statistical analysis 
Question Statistical analysis Hypothesis Accept or reject 
null hypothesis 
Is there a change in 
students’ total 
satisfaction with 
school lunch after a 
one-year 
intervention of 
increased 
communication to 
parents and faculty 
about the school 
lunch program? 
Independent 
sample t-test 
Ho: There will be no 
change in students’ 
satisfaction after the 
one-year 
intervention to 
increase 
communication 
about the NSLP. 
Elementary 
students: reject null 
hypothesis 
 
Middle and high 
school students: 
Accept null 
hypothesis  
Is there a change in 
parents’ total 
satisfaction with 
school lunch after a 
one-year 
intervention of 
increased 
communication 
about the school 
lunch program? 
Independent 
sample t-test 
Ho: There will be no 
change in parents’ 
satisfaction after the 
one-year to increase 
communication 
about the NSLP. 
Reject null 
hypothesis 
Is there a change in 
faculties’ total 
satisfaction with 
school lunch after a 
one-year 
intervention of 
increased 
communication 
about the school 
lunch program? 
Independent 
sample t-test 
Ho: There will be no 
change in faculties’ 
satisfaction after the 
one-year 
intervention to 
increase 
communication 
about the NSLP. 
Accept null 
hypothesis 
Does parents’ 
perception of 
childhood obesity 
being a problem at 
ANOVA Ho: There will be no 
difference in 
satisfaction between 
parents’ who have 
Reject null 
hypothesis 
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their child’s school 
affect their 
satisfaction with 
school lunch? 
different 
perceptions of 
childhood obesity as 
a problem at their 
child’s school. 
Does faculties’ 
perception of 
childhood obesity 
being a problem at 
their school affect 
their satisfaction 
with school lunch? 
 
ANOVA Ho: There will be no 
difference in 
satisfaction between 
faculty who have 
different 
perceptions of 
childhood obesity as 
a problem at their 
school. 
Accept null 
hypothesis 
Does parents’ 
perception of the 
role of the school to 
offer food that 
promotes good 
health affect their 
satisfaction with 
school lunch? 
ANOVA Ho: There will be no 
difference in 
satisfaction between 
parents who have 
different 
perceptions of the 
school’s role to 
offer food that 
promotes good 
health. 
Reject null 
hypothesis 
Does faculties’ 
perception of the 
role of the school to 
offer food that 
promotes good 
health affect their 
satisfaction with 
school lunch? 
ANOVA Ho: There will be 
no difference 
between faculty 
who have different 
perceptions of the 
school’s role to 
offer food that 
promotes good 
health. 
Accept null 
hypothesis 
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CHAPTER V 
 
 
DISCUSSION AND CONCLUSION 
 
 
A previous study assessed the impact of the chef consultation provided by CFK 
and found no significant change in satisfaction for students but an increase in satisfaction 
for parents and faculty, although the differences were small (Nguyen, 2018). In addition 
to improving taste and appeal of school lunch, increasing social media, collecting 
information regarding food preferences, and increasing community engagement about the 
benefits of school lunch may increase satisfaction and improve the perception of the 
NSLP in key stakeholder groups (Nguyen, 2018 & MacLellan et al., 2010). Based on 
these findings, the current study was designed and conducted as a follow-up. The primary 
purpose of this study was to determine if a year-long intervention aimed at increasing 
communication about the NSLP to parents and faculty increased their satisfaction with 
the school lunch program. Secondary purposes of this study were to determine if parent 
and faculty total satisfaction in the NSLP differed based on their perception of childhood 
obesity or their perception of the role of the school to offer food that promotes good  
 
74 
 
health and to determine if targeting an intervention aimed at increasing parent and faculty 
satisfaction would also increase student satisfaction. 
Overall, CNDs at participating schools reported using the communication 
activities provided by the researchers. The activities used most often were handouts, taste 
tests, faculty social media contest, and student recipe contests. CNDs reported a higher 
average use of activities that engaged faculty than activities that engaged parents. This 
could explain why faculty reported an average awareness of over twice as many activities 
as parents. The difference could also be due to a more direct method of communication 
from schools to faculty versus from schools to parents, where children were the main 
method of communication. Of the interventions used by the CNDs, parents and faculty 
were most aware of handouts and the student recipe contest. More research needs to be 
done to determine barriers that deterred CNDs from utilizing more parent related 
activities. 
In this study, despite parents reporting awareness of less than one intervention 
activity, there was a significant increase in parent satisfaction with the school meal. It is 
plausible the increase was driven by an increase in parents’ perception the cafeteria 
provided food their child liked. This is supported by a similar study in which parents 
reported their perception of the school cafeteria was influenced by their children 
(Nguyen, 2018). In addition, parents tended to agree that the school meal provided 
healthy choices and that they felt good about their child eating in the cafeteria. Likewise, 
parents who agreed that it is a role of the school to provide healthy foods reported higher 
satisfaction with the school meal. These findings reflect those of Ohri-Vachaspati (2014) 
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and Farris et al., (2016) who reported that parental satisfaction was driven by nutritional 
quality of the meals, variety of foods offered, and the child’s taste preferences.  
While previous studies have shown parent satisfaction to be a significant predictor 
of students’ satisfaction and participation in the NSLP, other factors also drive student 
satisfaction (Ohri-Vachaspati, 2014). Meyer and Conklin (1998) suggested that students’ 
satisfaction in the NSLP was the number one predictor of participation. In this study, both 
elementary and secondary student groups reported neutral satisfaction with school 
lunches. This neutral perception was most influenced by their perception that food did not 
look appealing. This is consistent with previous studies reporting that appeal and taste, as 
well as food cafeteria staff attentiveness, are significant predictors of student satisfaction 
and participation in the NSLP (Nguyen, 2018; Castillo & Lofton, 2012).  
Another explanation for the small decline in student satisfaction over the one-year 
intervention was the difference in the proportion of students across grade levels for both 
elementary and secondary student groups and participation frequency for middle/high 
school students between the pre-survey and post-survey sample. Both grade level and 
participation frequency were correlated with total satisfaction in previous research 
(Meyer, 2000b; Meyer, 2005; Kjosen et al., 2015), with higher satisfaction reported from 
students of lower grade levels and those who participated regularly in the program. 
Although this could account for some of the difference, it is important to note that the 
post-survey sample had a higher percentage of students who participated more frequently 
and who were in lower grades than the pre-survey sample. Another plausible factor may 
be that the intervention was designed to target parents and faculty, not specifically 
students.  
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Previously successful interventions designed to increase students’ satisfaction and 
participation in the NSLP included activities geared directly at students, such as 
classroom education and posters, offering fruits and vegetables more often, and involving 
students while making changes to the menu (Goldberg et al., 2009; Wojcicki & Heyman, 
2006). This may suggest that targeting parents and faculty alone is not enough to 
influence students and that future interventions aimed at increasing student participation 
and satisfaction should include direct student involvement. These types of interventions 
often require the support of school faculty (Esquivel et al., 2016, Kubik et al., 2005, 
USDA, 2016). An encouraging finding from this study was that 3 of 4 faculty agreed that 
the school has a role in providing food that promotes health suggesting that they may be 
supportive of changes in school policy to promote health. 
Faculty reported the food tasted better after the one-year intervention, which may 
have led to the increase in the perception of a good lunch experience and the trend toward 
overall increase in satisfaction. Although a large percent of faculty agreed that it was the 
school’s role to promote health and that childhood obesity was a local problem, compared 
to parents, these perceptions did not significantly relate to their satisfaction with school 
meals. These findings may suggest that faculty members base their overall satisfaction 
more heavily on personal experience than parents.  
 There is little disagreement that improving nutrition quality of school meals can 
have a positive health benefit on students, including reduced risk for obesity (Cullen et 
al., 2015; FRAC, 2016b. Further, it is well established that childhood obesity is a national 
health concern (Millimet et al., 2010). However, to effectively address the issue, it is 
important for people who have influence in a child’s life to acknowledge childhood 
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obesity as a problem (Towns & D’Auria, 2009; Rhee et al., 2005). In this study, three-
fourths of parents and two-thirds of faculty did not agree that childhood obesity was a 
problem at their child’s school. This finding is consistent with previous studies reporting 
that a low percentage of mothers are able to correctly identify their child as overweight 
(Baughcum et al., 2000; Hildebrand et al., in press).  
A unique finding of this study was that parents who agreed that childhood obesity 
was a local problem had a slightly lower satisfaction with the program compared to those 
who did not perceive childhood obesity to be a local problem. This supports previous 
findings that nutritional quality is a major predictor of parent satisfaction in the NSLP. 
Hildebrand et al. (2018) found that parents who agreed that childhood obesity was a 
problem in their child’s school were more likely to agree that it is the school’s role to 
provide foods that promote health and reduce obesity. It should be noted that in this study 
only a small difference in satisfaction can be explained by childhood obesity perceptions. 
The rate of childhood obesity in Oklahoma is above the national average which may 
make the issue harder to recognize since a higher percentage of children struggle with 
obesity. These findings suggest additional need to research the relationships between 
parents’ satisfaction with school meal programs, their perception of the school’s role to 
promote health food, and the perception of childhood obesity as a local problem. 
Strengths and Limitations 
A strength of this study was collection of data using validated surveys from 
previous studies. While the pre- and post- samples were not matched, the demographic 
characteristics of parents/guardians and faculty were similar for the pre- and post- groups. 
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Further, the data were clustered by school using a standardized pre-satisfaction scores for 
each school. Use of this method reduced burden to the schools who administered the 
surveys.  
While the eligible schools were limited to those participating in the CFK chef 
consult program, the participating schools did represent all grade levels, sizes and 
geographical diversity across the state.  The instructions and materials provided to each 
of the different school sites were the same; however, the actual implementation of each 
monthly activity was left up to the school site. This opened opportunity for possible 
inconsistencies in implementation between locations and may have limited parents’ 
awareness of the activities (Schletcher et al., 2016). To help address the limitation, the 
CND survey provided information related to the number of activities implemented and 
the parent and faculty survey assessed the number of activities each group remembered 
seeing or engaging in. An advantage of schools being directly responsible for activity 
implementation was the ability to determine which interventions were used most often, 
and those that may be acceptable to schools in future efforts. All materials, including 
handouts, were only provided to the school in an English version and did not take 
individual target audiences into consideration.  
Last, an unexpected teacher strike occurred during April of the intervention year. 
This resulted in many schools closing for one day up to one week during that time. This 
event may have affected the implementation of activities and may also have affected the 
perception of the school or satisfaction in government sponsored activities within the 
school, like the NSLP.  
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Conclusion 
Overall, the increase in communication and engagement activities increased 
parent satisfaction but had no significant change for faculty and secondary students’ 
satisfaction, and had a small decrease in elementary student satisfaction. The difference 
in success among stakeholder groups may be due to difference in factors that influence 
overall satisfaction. 
Similar to previous studies, parents and faculty alike largely agreed that it is the 
school’s role to provide foods that promote health. In contrast, a small percentage of 
faculty, and an even smaller percentage of parents, felt that childhood obesity was a 
problem in the local school. This contrast in perceptions is important to note, especially 
for parents, because perception of childhood obesity had a significant influence on total 
satisfaction and parent satisfaction was a predictor of student participation in the NSLP 
(Ohri-Vachaspati, 2014). Further, these findings suggest additional efforts are needed to 
help parents and faculty recognize the problem of childhood obesity and the potential role 
of the school in addressing and preventing childhood obesity, which could enhance the 
stakeholders support of related efforts.   
Implications for Future Research 
Overall, a better understanding of the factors that influence satisfaction of school 
lunch is needed in order to design interventions that independently targets each 
stakeholder group. Based on the findings from this study and from previous literature, 
faculties’ and parents’ satisfaction with the NSLP are affected by different factors. 
Parents were more concerned with the nutritional quality of the school lunch and whether 
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their child liked the school meals; whereas faculty and students were more concerned 
with the taste and appeal of the school meals and their overall lunch experience. As such, 
future research is needed to determine successful methods and topics of communication 
between the school and different stakeholder groups regarding child nutrition and the 
NSLP.  
Future interventions to increase student satisfaction in the NSLP should 
incorporate direct involvement of students. Targeting parents and faculty alone was not 
enough to significantly increase student satisfaction. More research should be conducted 
to determine the extent of influence parent and faculty satisfaction has on student 
satisfaction, especially when considering other descriptive variables, such as grade level. 
Future research to increase parent satisfaction in the NSLP should aim to increase the 
percentage of parents who agreed that it is the role of the school to promote health and 
prevent obesity. More research still needs to be conducted to better understand the 
influences that affect faculties’ perception of the school lunch and perception of their role 
in influencing the health of students.  
In addition to school nutrition, research should focus on methods of educating the 
community on the prevalence and consequences of childhood obesity and the role of the 
school in health promotion and obesity prevention. When the issue of childhood obesity 
is acknowledged, schools receive more support when making changes that promote 
health (Murphy & Polivka, 2016).  
 
 
81 
 
REFERENCES 
 
 
 
 
Action for Healthy Kids. (2013). The learning connection: what you need to know to 
ensure your kids are healthy and ready to learn. Retrieved from 
http://www.actionforhealthykids.org/storage/documents/pdfs/afhk_thelearningcon
nection_digitaledition.pdf.  
Alcaraz, B., & Cullen, K.W. (2014). Cafeteria staff perception of the new USDA school 
meal standards. The Journal of Child Nutrition & Management, 38 (2). 
https://schoolnutrition.org/uploadedFiles/5_News_and_Publications/4_The_Journ
al_of_Child_Nutrition_and_Management/Fall_2014/CafeteriaStaffPerceptionsoft
heNewUSDASchoolMealStandards.pdf 
Bailey-Davis, L., Virus, A., McCoy, T.A., Wojtanowski, A., Vander Veur S.S., & Foster, 
G.D. (2013). Middle school student and parent perception of government-
sponsored free school breakfast and consumption: a qualitative inquiry in an 
urban setting. Journal of Academy of Nutrition and Dietetics, 113 (2), 251-257. 
 
82 
 
Bartfield, J., & Kim, M. (2010). Participation in the School Breakfast Program: new 
evidence from the ECLS-K. Social Service Review, 84 (4), 541-562. 
Baughcum, A. E., Chamberlain, L. A., Deeks, C. M., Powers, S. W., & Whitaker, R. C. 
(2000). Maternal perceptions of overweight preschool children. Journal of 
American Academy of Pediatrics, 106 (6), 1380–1386. 
Bergman, E.A. (2010). Position of the American Dietetic Association: local support for 
nutrition integrity in schools. Journal of the American Dietetic Association, 110 
(8), 1244-1254. 
Bergman, E.A., Englund, T., Taylor, K.W., Watkins, T., Schepman, S., & Rushing, K. 
(2014a). School lunch before and after implementation of the Healthy Hunger-
Free Kids Act. The Journal of Child Nutrition & Management, 38 (2). 
https://schoolnutrition.org/uploadedFiles/5_News_and_Publications/4_The_Journ
al_of_Child_Nutrition_and_Management/Fall_2014/SchoolLunchBeforeandAfter
ImplementationHealthyHungerFreeKidsAct.pdf 
Bergman, E. A., Saade, C. Shaw, E., Englund, T., Cashman, L., Taylor, K. W., Watkins, 
T., & Rushing, K. (2014b). Lunches selected and consumed from the National 
School Lunch Program in schools designated as HealthierUS school challenge 
schools are more nutritious than lunches brought from home. Journal of Child 
Nutrition & Management, 38 (2). 
https://schoolnutrition.org/uploadedFiles/5_News_and_Publications/4_The_Journ
al_of_Child_Nutrition_and_Management/Fall_2014/LunchesSelectedandConsum
edfromtheNationalSchoolLunchProgram.pdf 
 
83 
 
Byker, C. J., Pinard, C. A., Yaroch, A. L., & Serrano, E. L. (2013). New NSLP 
guidelines: challenges and opportunities for nutrition education practitioners and 
researchers. Journal of Nutrition Education and Behavior, 45(6), 683-689 
Caruso, M.L. & Cullen, K.W. (2015). Quality and cost of student lunches brought from 
home. Journal of American Medical Association Pediatrics, 169 (1), 86-90. 
Castillo, A., & Lofton, K.L. (2012). Development of middle/junior high school student 
surveys to measure factors that impact participation in and satisfaction with the 
National School Lunch Program. Oxford, Mississippi: National Food Service 
Management Institute. Retrieved from 
http://www.nfsmi.org/documentlibraryfiles/PDF/20120402024129.pdf 
Centers for Disease Control and Prevention. (2016). Defining Childhood obesity. 
Retrieved from https://www.cdc.gov/obesity/childhood/defining.html 
Centers for Disease Control and Prevention. (2017a). National Health and Nutrition 
Examination Survey. National Center for Health Statistics. Retrieved from 
https://www.cdc.gov/nchs/data/factsheets/factsheet_nhanes.pdf  
Centers for Disease Control and Prevention. (2017b). Health equity resource toolkit for 
state practitioners addressing obesity disparities. Retrieved from 
https://www.cdc.gov/obesity/downloads/CDCHealthEquityObesityToolkit508.pdf  
Centers for Disease Control and Prevention. (2017c). Healthy weight. Retrieved from 
https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html  
Centers for Disease Control and Prevention. (2018). Whole School Whole Community 
Whole Child: a collaborative approach to learning and health. Retrieved from 
https://www.cdc.gov/healthyschools/wscc/index.htm  
 
84 
 
Cooking for Kids. (n.d.) What is cooking for kids? Retrieved from 
https://cookingforkids.ok.gov/  
Cullen, K. W., Chen, T. A., Dave, J. M., & Jensen, H. (2015). Differential improvements 
in student fruit and vegetable selection and consumption in response to the new 
National School Lunch Program regulations: a pilot study. Journal of the 
Academy of Nutrition and Dietetics, 115(5), 743-750.  
Datar A., Sturm R., and Magnabosco J.L. (2004). Childhood overweight and academic 
performance: national study of kindergartners and first-graders. Obesity Research 
12 (1), 58–68. 
De Bourdeaudhuij, I. & Van Oost, P. (2000). Personal and family determinants of dietary 
behavior in adolescents and their parents. Psychology and Health, 15 (6), 751-
770.  
Delgado-Noguera, M., Tort, S., Martinez-Zapata, M.J., & Bonfill, X. (2011). Primary 
school interventions to promote fruit and vegetable consumption: a systematic 
review and meta-analysis. Preventive Medicine 53, 3-9. 
Epstein, L. H., Myers, M. D., Raynor, H. A., & Saelens, B. E. (1998). Treatment of 
pediatric obesity. Journal of Pediatrics, 101, 554−570. 
Epstein, L. H., Wing, R. R., Koeske, R., Andrasik, F., & Ossip, D. J. (1981). Child and 
parent weight loss in family-based behavior modification programs. Journal of 
Consulting and Clinical Psychology, 49 (5), 674−685. 
Esquivel, M.K., Nigg, C.R., Fialkowski, M.K., Braun, K.L., Li, F., & Novotny, R. 
(2016). Influence of teachers’ personal health behaviors on operationalizing 
obesity prevention policy in Head Start preschools: a project of the Children’s 
 
85 
 
Healthy Living Program (CHL). Journal of Nutrition Education and Behavior, 48 
(5), 318-326.  
Farris, A.R., Misyak, S., Duffey, K.J., Atzaba-Poria, N., Hosig, K., Davis, G.C., 
McFerren, M.M., & Serrano, E.L. (2016). Elementary parent perceptions of 
packing lunches and the National School Lunch Program. The Journal of Child 
Nutrition and Management, 40 (1). 
https://schoolnutrition.org/uploadedFiles/5_News_and_Publications/4_The_Journ
al_of_Child_Nutrition_and_Management/Spring_2016/8-
ElementaryParentPerceptions.pdf 
Food Research and Action Center. (2016a) Latest research shows school meals improve 
food security, dietary intake, and weight outcomes, says food research & action 
center. Retrieved from http://frac.org/news/latest-research-shows-school-meals-
improve-food-security-dietary-intake-and-weight-outcomes-says-food-research-
action-center  
Food Research and Action Center. (2016b). Benefits of the School Lunch. 
http://www.frac.org/programs/national-school-lunch-program/benefits-school-
lunch 
Fox, M. K., & Condon, E. (2012). School Nutrition Dietary Assessment Study IV- 
summary of findings. Journal of School Health, 86 (2), 113-120. 
Frech, A. (2012). Healthy behavior trajectories between adolescence and young 
adulthood. Advances in Life Course Research, 17, 59-68. 
 
86 
 
Fulkerson, J. A., French, S. A., Story, M., Snyder, P., & Paddock, M. (2002). 
Foodservice staff perceptions of their influence on student food choices. Journal 
of the American Dietetic Association, 102 (1), 97-99. 
Golan, M. & Crow, S. (2004). Parents are key players in the prevention and treatment of 
weight-related problems. Nutrition Reviews, 62 (1), 39-50.  
Goldberg, J. P., Collins, J. J., Folta, S. C., McLarney, M. J., Kozower, C., Kuder, J., 
Clark, V., & Economos, C. D. (2009). Retooling food service for early elementary 
school students in Somerville, Massachusetts: The Shape Up Somerville 
experience. Preventing Chronic Disease, 6(3), 1-7. 
Gosliner, W., Madsen, K. A., Woodward-Lopez, G., & Crawford, P. B. (2011). Would 
students prefer to eat healthier foods at school? Journal of School Health, 81 (3), 
146-151. 
Gordon, A., Crepinsek, M. K., Nogales, R., & Condon, E. (2007). School nutrition 
dietary assessment study III, volume I: School food service, school food 
environment, and meals offered and served. St. Louis: Federal Reserve Bank of St 
Louis.  
Gregson, J., Foerster, S.B., Orr, R., Jones, L., Benedict, J., Clarke, B., Hersey, J., Lewis, 
J., & Zotz, K. (2001). System, environmental, and policy change: using the 
Social-Ecological Model as a framework for evaluating nutrition education and 
social marketing programs with low-income audiences. Journal of Nutrition 
Education, 33 (1), S4-S15. 
Halfon, N., Larson, K., & Slusser, W. (2013). Associations between obesity and 
comorbid mental health, developmental, and physical health conditions in a 
 
87 
 
nationally representative sample of US children aged 10 to 17. Academic 
Pediatrics, 13 (1), 6-13. 
Hardy, L. R., Harrell, J. S., & Bell, R. A. (2004). Overweight in children: definitions, 
measurements, confounding factors and health consequences. Journal of Pediatric 
Nursing, 19 (6), 376−384. 
Hayes, D.R., Contento, I., & Weekly, C. (2018). Position of the Academy of Nutrition 
and Dietetics, Society for Nutrition Education and Behavior, and School Nutrition 
Association: comprehensive nutrition programs and services in schools. Journal 
of the Academy of Nutrition and Dietetics, 118 (5), 913-919. 
Hildebrand, D., Betts, N.M., & Gates, G.E. (2018). Awareness among rural and urban 
parents of elementary school children regarding school wellness policies and 
prevalence of child obesity. Journal of Nutrition Education and Behavior, 50 (7), 
S22. DOI: https://doi.org/10.1016/j.jneb.2018.04.061  
Hildebrand, D., Betts, N.M., & Gates, G. (in press). Perceptions of school wellness 
policies and childhood obesity among rural and urban parents. Journal of 
Nutrition Education and Behavior.  
Hubbard, K.L., Must, A., Eliasziw, M., Folta, S.C. & Goldberg, J. (2014). What’s in 
children’s backpacks: foods brought from home. Journal of the Academy of 
Nutrition & Dietetics, 114 (9), 1424-1430. 
Hur, I., Burgess-Champoux, T. & Reicks, M. (2011). Higher quality intake from school 
lunch meals compared with bagged lunches. Infant, Child, & Adolescent 
Nutrition, 3 (2), 70-75. 
 
88 
 
Jamelske, E.M. & Vernon, E. (2018). The sustained impact of teacher encouragement on 
elementary students’ vegetable snack consumption: initial findings from a 
Wisconsin study. Journal of Child Nutrition and Management, 42(1). 
http://schoolnutrition.org/uploadedFiles/5_News_and_Publications/4_The_Journa
l_of_Child_Nutrition_and_Management/Spring_2018/Sustained-Impact-of-
Teacher-Encouragement-on-Elementary-Students-Spring2018.pdf  
Janssen, I., Craig, W.M., Boyce, W.F., & Pickett, W. (2004). Associations between 
overweight and obesity with bullying behaviors in school-aged children. Journal 
of Pediatrics, 113 (5), 1187-94. 
Johnston, C.A., Moreno, J.P., El-Mubasher, A. & Woehler, D. (2012). School lunches 
and lunches brought from home: a comparative analysis. Journal of Childhood 
Obesity, 8 (4), 364-367. 
Kipping, R.R., Jago, R., & Lawlor, D.A. (2012). Developing parent involvement in a 
school-based child obesity prevention intervention: a qualitative study and 
process evaluation. Journal of Public Health, 34 (2), 236-244.  
Kjosen, M.M., Moore, C.E., Cullen, K.W. (2015). Middle school student perceptions of 
school lunch following revised federal school meal guidelines. The Journal of 
Child Nutrition & Management, 39 
(2).https://schoolnutrition.org/uploadedFiles/5_News_and_Publications/4_The_Jo
urnal_of_Child_Nutrition_and_Management/Fall_2015/MiddleSchoolStudentPer
ceptionsofSchoolLunch.pdf  
Kubik, M., Lytle, L., & Fulkerson, J. (2005). Fruits, vegetables, and football: Findings 
from focus groups with alternative high school students regarding eating and 
 
89 
 
physical activity. The Journal of Adolescent Health: Official Publication of the 
Society for Adolescent Medicine, 36 (6), 494-500. 
Levine, M. D., Ringham, R. M., Kalarchian, M. A., Wisniewski, L., & Marcus, M. D. 
(2001). Is family-based behavioral weight control appropriate for severe pediatric 
obesity? International Journal of Eating Disorders, 30 (3), 318-328. 
MacLellan, D., Holland, A., Taylor, J., McKenna, M., & Hernandez, K. (2010). 
Implementing school nutrition policy: student and parent perspectives. Canadian 
Journal of Dietetic Practice and Research, 71 (4), 172-177. 
Mansfield, J., & Savaiano, D.A. (2017). Effect of school wellness policies and the 
Healthy, Hunger-Free Kids Act on food-consumption behaviors of students, 
2006-2016: a systematic review. Nutrition Reviews, 75 (7), 533-552. 
McLeroy, K. R., Bibeau, D., Steckler, A. & Glanz, K. (1988). An ecological perspective 
on health promotion programs. Health Education & Behavior, 15 (4), 351-377. 
Meyer, M.K. (2000a). Stages of adolescence; The impact on decision-making factors for 
school foodservice. Journal of Child Nutrition & Management, 24, 72-78.  
Meyer, M.K. (2000b). Top predictors of middle/junior high school students’ satisfaction 
with school foodservice and nutrition programs. Journal of the American Dietetic 
Association, 100 (1), 100-102.  
Meyer, M.K. (2005). Upper-elementary students’ perception of school meals. Journal of 
Child Nutrition & Management, 29 (1). 
https://schoolnutrition.org/uploadedFiles/5_News_and_Publications/4_The_Journ
al_of_Child_Nutrition_and_Management/Spring_2005/4-meyer.pdf  
 
90 
 
Meyer, M.K., & Conklin, M.T. (1998). Variables affecting high school students’ 
perceptions of school foodservice. Journal of the American Dietetic Association, 
98 (12), 1424-1431.  
Millimet, D. L., Tchernis R., & Husain, M. (2010). School nutrition programs and the 
incidence of childhood obesity. Journal of Human Resources, 45 (3), 640-654. 
Minaya, S., Rainville, A.J. (2016). How nutritious are children’s packed school lunches? 
A comparison of lunches brought from home and school lunches. The Journal of 
Child Nutrition & Management, 40 (2) 
http://schoolnutrition.org/uploadedFiles/5_News_and_Publications/4_The_Journa
l_of_Child_Nutrition_and_Management/Fall_2016/HowNutritiousAreChildren.p
df 
Moore, S. N., Murphy, S., Tapper, K., & Moore, L. (2010). The social, physical and 
temporal characteristics of primary school dining halls and their implications for 
children’s eating behaviours. Journey of Health Education, 110 (5), 399–411. 
Murphy, M., & Polivka, B. (2007). Parental perceptions of the school’s role in addressing 
childhood obesity. The Journal of School Nursing, 23 (1), 40-46. 
Must, A., Spadano, J., Coakley, E., Field, A., Colditz, G., & Dietz, W.H. (1999). The 
disease burden associated with overweight and obesity. Journal of American 
Medical Association, 282 (16), 1523-1529. 
National Center for Education Statistics. (n.d.). Fast facts. Retrieved from 
https://nces.ed.gov/fastfacts/display.asp?id=372.  
 
91 
 
Neumark-Sztainer, D., Falkner, N., Story, M., Perry, C., Hannan, P. J., & Mulert, S. 
(2002). Weight-teasing among adolescents: Correlations with weight status and 
disordered eating behaviors. International Journal of Obesity, 26, 123−131. 
Nguyen, A., Hildebrand, H., Gates, G., & Brown, B. (2018). Food appeal and taste 
perceptions differ by school lunch participation during a chef-based 
intervention. (Master Thesis). Oklahoma State University, .    
Ohri-Vachaspati, P. (2014). Parental perception of the nutritional quality of school meals 
and its association with students’ school lunch participation. Appetite, 74, 44-47. 
Ohri-Vachaspati, P., DeLia, D., DeWees, R.S., Crespo, N.C., Todd, M., & Yedidia, M.J. 
(2014). The relative contribution of layers of the Social Ecological Model to 
childhood obesity. Journal of Public Health Nutrition, 18(11), 2055-2066. 
Pallant, J. (2007) SPSS survival manual. New York, NY: McGraw-Hill.  
Patino‐Fernandez, A.M., Hernandez, J., Villa, M., & Delamater, A. (2013). School‐based 
health promotion intervention: parent and school staff perspectives. Journal of 
School Health, 83 (11), 763-770. 
Pearson, N., Ball, K., & Crawford, D. (2011). Predictors of changes in adolescents’ 
consumption of fruits, vegetables and energy-dense snacks. British Journal of 
Nutrition, 105, 795-803.  
Peterson, K.E., & Fox, M.K. (2007). Addressing the epidemic of childhood obesity 
through school-based interventions: what has been done and where do we go from 
here? The Journal of Law, Medicine & Ethics, 35 (1), 113-130. 
Qualtrics. (2015) (Version August 2016- May2017). Provo, Utah, USA.  
 
92 
 
Reilly, J.J., Methven, E., McDownell, Z.C., Hacking, B., Alexander, D., Stewart, L., & 
Kelnar, C.J.H. (2003). Health consequences of obesity. Archives of Disease in 
Childhood, 88, 748-752.  
Rhee, K. E., De Lago, C. W., Arscott-Mills, T., Mehta, S. D., & Davis, R. K. (2005). 
Factors associated with parental readiness to make changes for overweight 
children. Journal of Pediatrics, 116 (1), 94−101. 
Romo-Palafox, M.J., Ranjit, N., Sweitzer, S.J., Roberts-Gray, C., Hoelscher, D.M., Byrd-
Williams, C.E. & Briley, M.E. (2015). Dietary quality of preschoolers’ sack 
lunches as measured by the Healthy Eating Index. Journal of the Academy of 
Nutrition & Dietetics, 115(11), 1779-1788. 
Sahoo, K., Sahoo, B., Choudhury, A.K., Sofi, N.Y., Kumar, R., & Bhadoria, A.S. (2015). 
Childhood obesity: causes and consequences. Journal of Family Medicine and 
Primary Care, 4 (2), 187-192.  
Schlechter, C.R., Rosenkranz, R.R., Guagliano, J.M., & Dzewaltowski, D.A. (2016). A 
systematic review of children’s dietary interventions with parents as change 
agents: application of the RE-AIM framework. Journal of Prevenitive Medicine, 
91, 233-243. 
School Nutrition Association. (n.d.) School meal trends and stats. Retrieved from 
https://schoolnutrition.org/AboutSchoolMeals/SchoolMealTrendsStats/   
Schwartz, M. B. (2007). The influence of a verbal prompt on school lunch fruit 
consumption: a pilot study. International Journal of Behavioral Nutrition and 
Physical Activity, 4, (6), 1-5. 
 
93 
 
Schwimmer J. B., Burwinkle T. M., and Varni, J. W. (2003). Health-related quality of life 
of severely obese children and adolescents. Journal of the American Medical 
Association, 289 (14), 1813–19. 
Sisson, S.B.M Kramoe, M., Anundson, K., & Castle, S. (2016). Obesity prevention and 
obesogenic behavior interventions in child care: a systematic review. Journal of 
Preventive Medicine, 87, 57-69.  
Slawson, D. L., Southerland, J., Lowe, E. F., Dalton III, W. T., Pfortmiller, D. T., & 
Schetzina, K. (2013). Go Slow Whoa meal patterns: cafeteria staff and teacher 
perceptions of effectiveness in Winning With Wellness schools. Journal of School 
Health, 83 (7), 485-492. 
Slusser, W., Prelip, M., Kinsler, J., Erausquin, J.T., Thai, C., & Neumann, C. (2011). 
Challenges to parent nutrition education: a qualitative study of parents of urban 
children attending low-income schools. Journal of Public Health Nutrition, 
14(10), 1833-1841. 
Smith, S., Cunningham-Sabo, L., Auld, G. (2015). Satisfaction of middle school lunch 
program participants and non-participants with the school lunch experience. The 
Journal of Child Nutrition & Management, 39 (2). 
https://schoolnutrition.org/uploadedFiles/5_News_and_Publications/4_The_Jour
nal_of_Child_Nutrition_and_Management/Fall_2015/SatisfactionofMiddleSchool
LunchProgramParticipantsandNonParticipantswiththeSchoolLunchExperience.p
df  
 
94 
 
Spruance, L.A., Harrison, C., Brady, P., Woolford, M., & LeBlanc, H. (2018). Who eats 
school breakfast? Parent perception of school breakfast in a state with very low 
participation. Journal of School Health, 88 (2), 139-149.  
Stalter, A.M., Kaylor, M., Steinke, J.D., & Barker, R.M. (2011). Parental perception of 
the rural school’s role in addressing childhood obesity. Journal of School of 
Nursing, 27 (1). 70-81. 
Story, M., Kaphingst, K.M., French, S. (2006). The role of schools in obesity prevention. 
The Future of Children, 16 (1), 109–142. 
The State of Obesity. (n.d.). The state of obesity in Oklahoma. 
https://stateofobesity.org/children1017/ 
Thompson, V.J., Bachman, C.M., Baranowski, T., & Cullen, K.W. (2007). Self-efficacy 
and norm measures for lunch fruit and vegetable consumption are reliable and 
valid among fifth grade students. Journal of Nutrition Education and Behavior, 
39 (1), 2-7. 
Towns, N., D’Auria, J. (2009). Parental perceptions of their child’s overweight: an 
integrative review of the literature. Journal of Pediatric Nursing, 24 (2), 115-130. 
U.S. Department of Agriculture Economic Research Service. (2017). Key Statistics & 
Graphics: Household Food Security in the United States in 2016. Retrieved from 
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-
us/key-statistics-graphics.aspx.  
U.S. Department of Agriculture Food and Nutrition Services. (2017a). Community 
eligibility provision. Retrieved from https://www.fns.usda.gov/school-
meals/community-eligibility-provision. 
 
95 
 
U.S. Department of Agriculture Food and Nutrition Services. (2017b). School meals: 
local school wellness policy. Retrieved from https://www.fns.usda.gov/school-
meals/local-school-wellness-policy.   
U.S. Department of Agriculture Food and Nutrition Services. (2018). National School 
Lunch Program (NSLP). Retrieved from www.fns.usda.gov/nslp/national-school-
lunch-program-nslp.  
U.S. Department of Education National Center for Education Statistics. (2018). Digest of 
Education Statistics, 2016. 52nd Edition. 11-71. Retrieved from 
https://nces.ed.gov/pubs2017/2017094.pdf.  
U.S. Department of Health and Human Services and U.S. Department of Agriculture. 
(2015). 2015–2020 Dietary Guidelines for Americans. 8th Edition. 
http://health.gov/dietaryguidelines/2015/guidelines/.   
Walkinshaw, L.P., Quinn, E.L., Rocha, A., & Johnson, D.B. (2018). An evaluation of 
Washington state SNAP-Ed farmers’ market initiatives and SNAP participation 
behaviors. Journal of Nutrition Education and Behavior, 50 (6), 536- 546. 
Wechsler, H., KcKenna, M.L., Lee, S.M., Dietz, W.H. (2004). The role if schools in 
preventing childhood obesity. Center for Disease Control: National Association 
of State Boards of Education, 4-12.  
Whitaker, R.C., Wright, J.A., Pepe, M.S., Seidel, K.D., &Dietz, W.H. (1997). Predicting 
obesity in young adulthood from childhood and parental obesity. New England 
Journal of Medicine, 337 (13), 869-873. 
 
96 
 
Wojcicki, J. M., & Heyman, M. B. (2006). Healthier choices and increased participation 
in a middle school lunch program: effects of nutrition policy changes in San 
Francisco. American Journal of Public Health, 96 (9), 1542–1547. 
World Health Organization. (2018). Obesity and overweight. Retrieved from 
http://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight. 
 
97 
 
APPENDICES 
 
 
 
 
 
Appendix A 
Oklahoma State University Institutional Review Board 
Date  Monday, October 2, 2017 Protocol Expires:  10/1/2018 
IRB Application No:HE1576 
Proposal Title: Cooking for Kids Consulting Chef Evaluation 
Reviewed and  Expedited 
Processed as: Continuation 
Status Recommended by Reviewer(s)  Approved 
Principal 
Investigator(s)  
: 
 
Deana Hildebrand Barbara J. Brown 
315 HES 301 HES 
Stillwater, OK  74078 Stillwater, OK  74078 
Cassidy Ring 
319 Scott Hall 
Stillwater, OK  
74078 
 
Approvals are valid until the expiration date, after which time a request for continuation 
must be submitted.  Any modifications to the research project approved by the IRB must 
be submitted for approval with the advisor's signature.  The IRB office MUST be notified 
in writing when a project is complete. Approved projects are subject to monitoring by the   
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IRB. Expedited and exempt projects may be reviewed by the full Institutional Review 
Board. 
  The final versions of any printed recruitment, consent and assent documents 
bearing the IRB approval stamp are attached to this letter.  These are the versions that 
must be used during the study. 
The reviewer(s) had these comments: 
New subject enrollment stillin progress. No new changes. No changes in risks/benefits. 
No reportable events, withdrawals, or complaints. Continued funding from Oklahoma 
State Department of Education 
Signature: 
 Monday, October 2, 2017 
Hugh Crethar, Chair, Institutional Review Board Date 
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Appendix U 
CND Community Engagement Survey 
 
Start of Block: Default Question Block 
Q7 
 
 
Q6 Thank you for participating in the Cooking for Kids Chef Consulting program this school 
year.  To help us assess the effectiveness of the community engagement activities, please 
complete the following questions.  It should take about 5 minutes of your time.  Your input is 
greatly appreciated and useful for ongoing program improvement. Your responses will remain 
confidential.  
Q5 Name of school district: 
▼ Banner (1) ... Webbers Falls (12) 
Q8 Which of the following community engagement activities did you utilize during the 2017-
2018 school year? 
▢ Parent Handout (October) (1)  
▢ Teacher and Staff Handout (October) (3)  
▢ Celebrity Day (4)  
▢ Social Media Recipe Videos (5)  
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▢ Teacher and Staff Social Media Contest (February) (6)  
▢ Student Recipe Contest (7)  
▢ Social Media Contests (8)  
▢ Taste Testing (9)  
▢ MyPlate Handout (December) (10)  
▢ Family Social Media Contest (December) (11)  
▢ Other (12) ________________________________________________ 
 
 
Q9 What goals do you feel you achieved as a result of the chef consultation? 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
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Q10 Please rate your level of agreement with the following statements. 
 
Strongly 
Disagree 
(1) 
Disagree 
(2) 
Neither (3) Agree (4) 
Strongly 
Agree (5) 
I Don't 
Know (6) 
Childhood 
obesity is a 
problem in 
my school. 
(1)  
o  o  o  o  o  o  
It is the role 
of the 
school to 
offer food 
that 
promotes 
good 
health. (2)  
o  o  o  o  o  o  
 
 
Q9 Is there anything else you would like to share regarding your experience in the Cooking for 
Kids Chef Consultation? 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
Q11 Thank you for your time in responding! 
End of Block: Default Question Block 
 
 
 
 
Appendix V 
Appendix V: Middle and high school students’ mean pre-intervention survey scores for each 
satisfaction question and total satisfaction based on school lunch participation 
  Never  
(n= 105)  
1-2 Days per 
Week  
(n= 93)  
3-4 Days per 
Week  
(n= 105)  
Every day 
 (n= 235)  
P-value  Eta-
squared  
The food is fresh  3.0 ± .97a 3.3 ± 1.1a 3.3 ± 1.0 3.6 ± 1.0b < .001* .059 
The food tastes good  2.8 ± 1.1a,c 3.1 ± 1.2c 3.3 ± 1.1b,c 3.7 ± 1.0b < .001* .102 
There is a variety of 
food choices  
3.1 ± 1.1a 3.4 ± 1.2 3.4 ± 1.2 3.6 ± 1.1b .009* .022 
The menus offer 
healthy choices  
3.3 ± 1.0a 3.6 ± 1.0b 3.8 ± 1.1b 3.9 ± .92b < .001* .053 
The food looks 
appealing  
2.7 ± 1.1a 2.6 ± 1.3a 3.1 ± 1.1 3.3 ± 1.2b < .001* .064 
The menu has food I 
like  
2.9 ± 1.1a,c 3.1 ± 1.3c 3.4 ± 1.1b,c 3.6 ± 1.2b < .001* .056 
I get to socialize with 
my friends  
4.0 ± 1.0a 4.3 ± 1.2 4.3 ± .94 4.3 ± 1.0b .027* .017 
Total satisfaction  3.1 ± .75 a,c 3.3 ± .88c 3.5 ± .75b,c 3.7 ± .72b < .001* .096 
* Statistical significance = P < .05 
BFour surveys were missing information on perception of the role of the school 
CSatisfaction scores were based on a 5-point Likert scale from strongly disagree (1) to strongly 
agree (5). 
DEta squared effect size: small = .01; moderate = .06; large = .14 
a,b P-values with different superscripts are significantly different from each other 
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